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PREFACE TO THE 1908 EDITION 

In presenting the present edition of tliis work without further revision, it is 
felt that some explanation is due to the scientific and technical public. The 
rapid exhaustion of the edition of 1904, brought about by a sudden demand, 
has rendered an immediate republication necessary. A full revision of the text 
could not be undertaken at the present time, and a partial revision would have 
been unsatisfactory. It has therefore been thought best to reprint the work as 
it appears in the edition of 1904 without alteration, reserving for a later date 
the considerable task of submitting the book, to the complete revision and 
extension which the continuous and rapid development of the tinctorial industry 
will then render necessary. 

AETHUE G. GKEEN. 

Leeds, 1908. 
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PREFACE AND INTBODUCTION TO THE SECOND EDITION 

The period which has elapsed since the publication of the First Edition of this work in 
1894 has been marked by a great development in the coal-tar colour industry. Many of 
the older dyestuffs and older methods of manufacture have become obsolete, whilst newer 
processes have been introduced, new intermediate products discovered, and an enormous 
array of new colouring-matters have been brought into commerce. A complete revision of 
the text and a very considerable enlargement of the original work was therefore necessary, 
but whilst the book has been brought up to date, care has been taken to fully preserve its 
original scope. It is consequently hoped that it will continue to serve not only as a text- 
book for the student of chemical technology, but also as a ready work of reference for Colour 
Manufacturers, Dyers, Calico Printers, Dye Merchants, Paper Stainers, Patent Agents, and 
many others concerned with the tinctorial arts. 

The first section of the book, wliich deals with the raw and intermediate products of the 
artificial colour manufacture, and for which the author is solely responsible, has been extended 
to include the materials and methods of recent introduction. In preparing this section 
endeavour has been made to render the text as concise as possible, whilst at the same time 
embodying as full essential details and recent practical knowledge as space would allow. 
Accordingly only methods of preparation are described which, so far as is known, are in actual 
manufacturing use, and mention is seldom made of merely laboratory methods (for which the 
chemical text-books may be consulted) nor of processes which, though formerly employed, 
have now been abandoned In like manner only those references have been given which 
are of most importance technically. 

The tables of the organic colouring-matters contained in the second section are chiefly 
based upon the Tabellarische Uebersicht der Kunstlichen Organischen Farhstoffen of Drs. 
Schultz and Julius, and in the preparation of this section the fourth edition of this work 
has, with Dr. Schultz's sanction, been largely consulted, though the nomenclature, classifica- 
tion, and formulaj have in many cases been departed from. Of the 454 colomring-matters 
described in the First Edition, 59, which have now become obsolete, have been removed, 
whilst 300 new colouring-matters have been added. 

In addition to the 695 artificial colouring-matters which are thus comprised in the 
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tables, Id has been thought desiiuble for the sake of completeness to include an account of 
those organk! colouring-matters of natural origin which are still employed in the arts, more 
especially a^ in view of the artificial production of indigo and the syntheses in the flavone 
and xanthone groups, a sharp line of demarcation between artificial and natural organic dye- 
stulis can now no longer be maintained. A total of 7 1 1 colouring-matters is thus reached, 
many of which are types of grou^is rather than single products, and are represented on the 
market by several brands of varying but analogous constitution. No claim, however, can be 
laid to alti^lute completeness in this list, as there is an increasing number of dyestuffs, mostly 
of very rec^ent introduction, concerning the preparation and constitution of which but little 
is kuowu, whilst the manufacturers evince a very natural disinclination to furnish particulars 
itjgaixliiig them. 

With the advance of our knowledge of the structure of colouring-matters it has become 
IKXs^iblo to adopt a more systematic classification than was previously the casa The following 
suUliviiUon has been employed : — 

Group I. Nitro colouring-matters. 
„ II. Monoazo colouring-matters. 

„ III. Disazo colouring-matters. 
IV. Trisazo colouring-matters. 
V. Tetrakisazo colouring-matters. 
VI. Nitroso or quinoneoxime colouring-matters. 
,, VII. Stilbene colouring-matters. 

„ VIII. Oxyketone, oxylactone, and oxyquinone colours (excluding anthracene 

derivatives). 
IX. Diphenylmethane colouring-matters. 
X. Triphenylmethano colouring-matters. 

XI. Xanthene colouring-mattors (pyronines, phthaleins, and rhodamines). 
„ XII. Acridine colouring-matters. 
„ XIII. Anthracene colouring-matters. 
„ XIV. Indophenols, indamines, and allies. 
,, XV. Azines and azonium colouring-matters (eurodines, safraninos, indulines^ 

and rofiindulines). 
„ XVI. Oxazine colouring-matters. 
„ XVII. Thiazine coloiuring-matters. 
„ XVIII. Thiazol or thiobenzenyl colouring-mattors. 
„ XIX. Quinoline colouring-mattom. 
„ XX. Sulphide colouring-mattera 
„ XXI. Indigo and derivatives. 

„ XXII. Natural colouring-mattors (dorivativoH of pyrono, xanthone, isoquinoline, 

and others of unknown coiiHtitutioii). 

lu each group the members aro arranged us ranis poHsiblo in accordance with their structure, 
commeucing with the simplest. 

Siuce the publication of the Kirst Kditiou, the (juiiKmoid theory of colour originally 
propounded by Armstrong and N'wUki ban louiid gcncTul acceptance. Constitutional 
formului upon a (|iiinone typti havu thtjnifort» Umi HubHtituttul in many groups for those 
previously employed. Certain groups, e.i/. l\u\ a/JnuH, oxazinos, thiazines, and acridines, which 
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were formerly considered to have a paraquinonoid constitution, are now generally regarded as 
orthoquinonoid. This view of their structure was first advanced by the Author in 1892 (see 
Proc, Chem. Soc. 1892, 195 ; 1896, 226 ; Rev, gen. des mat, col. 1897, 269), and has since 
been confirmed by the work of Kehrmann and others. The orthoquinonoid structure for these 
groups of dyestufifs may be represented by three alternative series of formulae, viz. : — 
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Formulae of type I. were advanced by Kehrmann in 1889 (Ber. 32, 2601), those of type 
IL and III. by the Author. From the point of view of our present knowledge it is scarcely 
possible to decide between these three possibilities, but for the sake of uniformity with 
current literature type I. has been adopted, together with the corresponding nomenclature 
proposed by Kehrmann. In conclusion, I desire to express my thanks to the following Firms 
for much valuable information, part of which, unfortunately, I have been unable through 
space limitations to make use of: — 

The Berlin Aniline Co. 

The British Alizarine Co. 

L. Cassella & Co., Frankfort. 

The Clayton Aniline Co., Manchester. 

Dahl & Co., Barmen. 

J. R. Geigy (fe Co., Basle. 

The MUiiijieim Colour Works (formerly A. Leonhardt & Co.). 

Levinstein Limited, Manchester 

K. Okhlbr & Co., Offenbach. 

Read Holliday & Sons, Limited, Huddersfield. 

SociETjfe Anonyme des Matieres Colorantes I)E St. Denis. 

Societe Chimique des Usines du Rh6ne. 

Chemical Works (formerly Weiler-ter-Meer). 

My thanks are also due to Messrs. Hermann Ileyfelder for allowing me to see the proof- 
sheets of the fourth edition of Drs. Schultz and Julius* tables whilst the latter were still in 
the press. 



London. 1903. 



ABBREVIATIONS 



Names of Firms 

« 

A.] Actiengesellschaft fiir Anilinfabrikation, Berlin (The Berlin Aniline Co.). 

R] Badi^che Anilin- und Sodafabrik, Ludwigshafen a./Rhein (The Badische Co.). 

B. K] Leipziger Anilinfabrik Beyer & Kegel, Lindenau-Leipzig. 

BL] The Basle Chemical Co. 

Br, A,] The British Alizarine Co., Silvertown, London, K 

B, S, S.] Brooke, Simpson & Spiller, Limited, Atlas Works, Hackney Wick, London, K 

By.] Farbenfabriken vorm. Fr. Bayer & Co., £lberfeld (The Bayer Co.). 

C] Leopold Cassella & Co., Frankfurt a./M. 

(7. /.] Carl Jager, Barmen. 

CL Co,] The Clayton Aniline Co., Limited, Clayton, near Manchester 

(7. B.] Claus & R^e, Clayton, near Manchester. 

Cz.] Casthelaz & Bru^re, Rouen. 

p.] Dahl & Co., Barmen. 

p, H.] L. Durand, Huguenin & Co., Basle and Huningeu 

F.] A. Fischesser & Co., Lutterbach, Alsace. 

G.] J. R. Geigy, Basle. 

H,] Read HoUiday & Sons, Limited, Hiiddersfield. 

L] Soci6t^ pour Tlndustrie Chimiquo (formerly Bindschedler & Bnsch), Basle. 

lb.] J. B. Ibels, Brussels. 

K,] Kalle & Co., Biebrich a./RheiD. 

K. S.] Sandoz & Co., Basle (formerly Kern <fe Sandoz). 

L,] Farbwerk Miihlheim (formerly A. Leonhardt <& Co., Miihlheim, near Frankfurt). 

Lev.] Levinstein Limited, Crumpsall Vale, Manchester. 

L. P.] Lucien Picard & Co., St. Fons. See also [A.]. 

M.] Farbwerke vorm. Meister, Lucius & Briiiiing, Hochst a./Main (Meister, Lucius & 

Briining, Limited). 

if. Ly.] Manufacture Lyonnaise des Mati^res Colorantes, Lyon. See also [C]. 

Mo.] Soci^t^ Chimique des Usines du Rhone (late Gilliard, Monnet & Cartier), 8 Quai de Retz, 

Lyon. 

N.] C. Neuhaus, Elberfeld. 

iV. /.] Farbwerk Griesheim, Notzel, Istel & Co., Griesheim a. /Main. 
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[(9.] K. Oeliler, Oflenbach a. /Main. 

[f.] Soci6t6 Anonyme des Mati^res Colorantes de St. Denis, Paris. 

\P. X.] Pick, Lange & Co., Amsterdam. 

\R?[ Chemische Fabriken, Worms (formerly Dr. Paul Remy, Mannheim). 

[5cA.] The Schollkopf Aniline and Chemical Co., Buffalo, U.S.A. 

\T, i¥.] Chemische Fabriken vorm. Weiler-Ter Meer, Uerdingen a./Rhein, near Crefeld (late 

J. W. Weiler & Co. ; Tilmaniis, ter Meer & Co. ; and Kuchler & Buff). 

[F.] Vidal Dyes Syndicate Limited, London. 

[7F.] Williams Bros., Hounslow, Middlesex. 
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SECTION I 



KAW PEODUCTS 



GOAL TAR 

Coal Tar, the primary raw material of the colour industry, is obtained in the manufacture 
of coal gas, accumulating in the hydraulic mains, condensers, and scrubbers of the gas works. 
Of recent years, however, a large and constantly increasing quantity has been obtained from 
the coke-ovens used for making hard coke for metallurgical purposes. In the latter case 
the gas evolved, instead of being used at once for heating the ovens, is first passed through 
a system of condensers and scrubbers, by means of which the tar and ammonia are removed 
and collected. A further variety of coal tar, less rich in benzenoid compounds, is obtained 
by condensation from blast-furnace gasea Another source of aromatic compounds, though 
at present scarcely employed, is furnished by the residues of the petroleum industry, which, 
when submitted to a high temperature, yield a tar rich in aromatic hydrocarbons, but 
containing very little phenols. The tot«d quantity of coal tar produced in England per 
annum is given by Beilby as 862,000 tons, consisting of * 650,000 tons of gas tar, 62,000 
tons of coke-oven tar, and 150,000 tons of blast-furnace tar. In Germany the chief source 
of benzene and its homologues is now the coke-oven tar, the production of which has greatly 
increased in recent yeara According to Brunck, the world's present production of benzene 
hydrocarbons is 25,000 to 30,000 tons, the greater part of which is furnished by coke-oven 
tar. With the inevitable replacement of soUd by gaseous fuel for heating and power 
purposes, there is every prospect in the future of a large increase in the sources of aromatic 
compounds. Moreover, only about 10% of the total benzene formed in the distillation of 
coal is contained in the tar; the remaining 90% which occurs in the gas is at present lost 
for the purposes of the colour industry, but might be readily extracted if the gas were only 
employed with incandescent burners or as a heating agent. 

Coal tar, a black viscid liquid of sp.gr. 1*1 to 1*2, is a very complex mixture, con- 
taining, together with finely divided carbon, a great number of bodies (hydrocarbons, 
phenols, bases, etc.), of which the following are the most important. 
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ethylene series are present ; but by employment of oannel coal or a low temperature in the 
retorts, the quantity of the fatty hydrocarbons is much increased, and the value of the tar 
consequently diminished. The tat from Newcastle coal is usually richer in naphthalene and 
anthracene and poorer in benzene and phenol than that from Wigan coal. The proportion 
of thiophene and its homologues depends upon the quantity of sulphur in the coal, Scotch 
and Grerman tar usually containing much more than English. Of the many constituents of 
coal tar the only ones which are at present employed in the colour industry are benzene, 
toluene, xylene, naphthalene, anthracene, phenahthrene, pyridine, phenol, and cresol. Gas 
tar contains about 1% of benzene and toluene, 8 to 10^ of naphthalene, and J% of 
anthracene. Coke-oven tar contains about 1% of benzene, 4 to 5% of naphthalene, and 
§% of anthracene; its specific gravity is less than that of gas tar. In order to isolate the 
valuable products, the tar is first submitted to a preliminary distillation from large wrought- 
iron stills, capable of holding from 10 to 40 tons, by which it is separated into the 
following portions : — 
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whilst a residue of pitch remains behind in the still (about 50%). From the " first runnings " 
and " light oils " the benzene, toluene, and xylene are obtained ; from the " carbolic oils " the 
phenol, cresol, and naphthalene ; and from the " anthracene oils " anthracene. In the further 
working up of the " first runnings " and " light oils " these products are first submitted to a 
fractional distillation, by means of which a low boiling portion (containing acetonitrile, fatty 
hydrocarbons, and carbon disulphide) and a high boiling portion (returned to the " carbolic " 
or " creosote oils ") are removed. The middle portion is then subjected to a series of washings 
with caustic soda, strong sulphuric acid, and finally water ; the caustic soda removes phenols 
and the sulph\u-ic acid removes bases (pyridine, quinoline, etc.), phenols, hydrocarbons of the 
acetylene and ethylene series, naphthalene, and thiophene compounds. The product is again 
submitted to fractional distillation, and from the " crude benzol " thus obtained pure benzene, 
toluene, and xylene are separated by rectification in a " Savalle " stilL The latter is a still 
of peculiar construction, in which the vapour is caused to pass through a long column divided 
into a series of chambers by perforated plates, in which the higher boiling portions are con- 
densed and returned to the stilL The hydrocarbons distilling after the xylene {eg. cumene, 
etc.) have at present found no use in the colour industry, but are usually employed as 
" solvent naphtha." The " crude benzol " from Scotch and Gterman tars contains considerable 
quantities (often 1%) of thiophene and its homologues, which must be removed, previously 
to the final rectification in the Savalle still, by agitation with 5% of cone, sulphuric acid; 
this is not always necessary with benzol from English tar. 

Naphthalene is obtained from the " carbolic " and " heavy oils," from which large 
quantities crystallise out on standing, and is separated by centrifugating and pressing. 
Further quantities are also obtained from the " carbolic oils " after the phenols have been 
removed by treatment with caustic soda, and from the so-called " dead oils " obtained in the 
rectification of the " first runnings " and " light oils." The crude naphthalene is washed with 
hot aqueous caustic soda to remove phenols, and then agitated with 5 to 10% of cone, 
sulphuric acid to remove bases, residual phenols, and other impurities, after which it is 
washed with very dilute alkali and finally distilled or sublimed. The naphthalene thus 
obtained is nearly chemically pure, and is used for the manufacture of naphthols, 
naphthylamines, phthalic acid, etc. 

For the extraction of phenol and cresol the " carbolic oils " are agitated with a dilute 
solution of caustic soda, sufficient to dissolve the phenols. The aqueous alkaline liquor is 
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drawn off from the oil, and steam is blown through it to remove email quantities of 
naphthalene and other hydrocarbons which it still contains. The phenols are then pre- 
cipitated by neutralisdtion with sidphuric, hydrochloric, or carbonic acid, separated from the 
liquor and submitted to a aeries of fractioiLal distillations. The phenol is thus obtained 
chemically pure as a white solid, molting at 42°, the eresol as a fluid mixture of the three 
isomers. The higher phenols are not isolated, but are used for the " creosoting " of timber. 
Phenol and eresol are largely employed as antiseptic and medicinal agents, and in the colour 
industry. The lust portion of the coal-tar distillation, the so-called "anthracene oil," is a 
thick, buttery, greenish mass, which contains anthracene, pheuanthrene, methylanthracene, 
diphenyl, ocenaphthene, naphthalene, methylnaphthalene, pyi-eue, chrysene, retene, fluorene, 
carbazole, acridine, and other bodies. For the extraction of the anthracene, the oil is cooled, 
and the anthracene which sepai'ates out mixed with other hydrocarbons is freed Irom the 
oily mother liquor by pressing or centrifugating. The greenisli gray mass thus obtained, 
which only contains from 10 to 12^ of pure anthracene, is then submitted to a pressure of 
200-300 atmospheres in hydraulic presses heated by steam ; by this means a large part of the 
phenaiithrene and other impurities is i-emoved, and the anthracene value of the product is raised 
to from 25 to 40^. For fiurther pui-ifi cation the crude anthracene is washed with " solvent 
naphtha " or with light petroleum spirit, in which the anthracene is more sparingly soluble 
than the accompanying phenauthreuo, etc. The anthracene thus purified usually has a value 
of from 50 to 60^/, and is sufficiently pure for the preparation of anthraquinnne. Recently 
pyridine bases or a mixture of these with " solvent naphtha " have been very successfully 
employed for the washing of anthrticene, as by this means the carbazol is more completely 
removed, and the value of the product in anthracene is raised to alx)ut 80^ (rf. Ger. Pat. 
42053). To obtain chemically pure anthracene the commercial protluct is ground up with 
a mixture of caustic potash and lime, and submitted to distillation, after which it is again 
washed with solvents and finally sublimed. 

Considering the great number of hydrocarbons, etc., of the aromatic series which coal 
tar contains, it is remarkable how few are at present employed as raw products in the colour 
industry. This is largely due to the difficulty of isolating the others (r.g. methylnaphthalene) 
in a state of purity ; it is probable, however, that the pit^ress of research will enable many 
of these bodies to be utilised which are at present valuelesa 



Benzene (Benzol) 



c^n. 



-0 



Strongly refractive, colourless, mobile liquid. B.p. 80-5°corr.; m.p.G"; ap.gr. -\*^ = ■ 88.39. 
Solidifies at 0° to a mass of white crystals. liis-solves completely in fuming nitric acid with 
formation of mono- and dinitrobenzene (distinction from " benzine " or " benzoliue," i.f. light 
petroleum). 

yaluation of Commerciid "pure 6e«so/."— The whole should boil within half a degree of 
the correct boiling point. It should give no crystalline precipitate on standing with a few 
drops of phenylhydrazine {carbon disidphide). On shaking with cone sulpburic acid the 
latter should only be slightly darkened (thiophene or hydrocarbons of the ethylene series). 
On shaking with sulphuric acid and a fragment of isatin no blue colour shoidd be produced 
(thiophene). On treatment with nitrosulphuric acid and distillation with steam no uunitrated 
hydrocarbon should be obtained (hydrocarbons of the paraffin series). It should solidify on 
cooling below 0°. 

" Crude benzi}l " is a mixture in v-aiying proportions of benzene, toluene, etc., and is 
valued according to the range of its boiling point, being known as " 30s." " 50b." or " 90s. 



I 
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benzol," according as 30%, 50% or 90% of the whole distils before the thermometer reaches 
100** C. 

Toluene {Toluol) 

CH, 



CyHg U, CeH5(CHs) or Q 



Colourless mobile liquid, which does not solidify at — 20^ B.p. Ill**; sp. gr. J^e= 
•8708. The commercial "pure toluol" should only be slightly darkened on shaking with 
cone, sulphuric acid, and should boil between 111° and 112^ 



Xylene {Xylol) 

^8"10 *'^' CgH4(CH3)2 

Coal tar xylene is a mixture of the three isomers : — 



Orthozylene . 


■ (r 


Metaxylene . 


CHs 

• (jcH; 


Paraxylene . 


CH, 



Liquid. B.p. 142°; m.p. -28. 



Liquid. B.p. 139°; sp. gr. at 19° = -8668. 



Solid. B.p. 138° ; m.p. 15° ; sp. gr. at 19° = 8621. 



CH, 



o/ 
o 



According to Levinstein different samples of commercial xylene contain from 2 to 15 
of orthoxylene, from 70 to 87% metaxylene, and bom 3 to 10% paraxylene, together with 
from 3 to 10% of hydrocarbons of the paraffin series. Metaxylene, which is technically the 
most important, can be separated from its isomers by treating the mixture with a limited 
quantity of sulphuric acid, and hydrolysis of the sulphonic acid formed. 

Valuation of Commerciai Xylol. — The greater part should distil between 135° and 140°. 
When shaken with sulphuric acid, the latter should only be coloured light brown. For the 
estimation of the three isomers and of paraffin hydrocarbons, see Levinstein, J. Soc, Chem. 
Ind. 1884, 77 ; Ber, 17, 444. 

Naphthalene 



CioH, 



10* »8 



'■'•00 



Colourless crystalline solid. B.p. 218°; m.p. 80°; sp. gr. at 15°= 1-1517. Volatile 
with steam. Eeadily sublimes, even volatilising slowly at ordinary temperatures. 

Valuation. — The commercial product is almost chemically pura It should melt sharply 
at 80° and boil correctly within one degree. Allowed to evaporate in the air it should 
remain white to the last and leave no residue. No red colour should be produced on heating 
with cone, sulphuric acid. Dissolved in cone, sulphuric acid, diluted with water, filtered, and 
the filtrate made alkaline, no smell of pjrridine bases should be apparent. No phenols should 
be extracted by boiling with caustic soda. 
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Anthracene 



-OiO 



CmH]o ^ 

^^ H 

Colourless crystalline plates or tables, which when quite pure have a violet fluorescence. 
B.p. rather over 360° ; m.p. 213**. Somewhat sparingly soluble in solvents (alcohol, benzene, 
etc.). Converted by oxidising agents into anthraquinone. With picric acid in benzene 
solution it forms the picrate Cj^H^^ • CJS.J^N0^\01i, which separates in glistening red needles, 
melting at 170^ 

VcUtuition of Commercial Anthracene. — The commercial product contains from 30 to 
90% of pure anthracene, the remainder being phenanthrene, carbazol, chrysene, etc. Its 
value in pure anthracene is determined by weighing the quantity of anthraquinone which it 
produces on oxidation. 1 g. of the crude anthracene is boiled with 45 g. of glacial acetic 
acid, and a solution of 15 g. of chromic acid in 10 c.a of glacial acetic acid diluted with 
10 C.C. of water is slowly run in. After the mixture has been kept boiling for two hours 
longer it is left till the following day, then diluted with 400 cc. of cold water and filtered 
after two hours' standing. The precipitate is washed, first with cold water, then with boiling 
alkaline water, and finally with boiling water alone, and is transferred to a small porcelain 
dish and dried at 100°. It is then heated at 100° with 10 g. of slightly fuming sulphuric 
acid for 10 minutes, left till next day in a damp place, and poured into 200 cc of cold water. 
The precipitated anthraquinone is filtered off, washed with alkaline water, and finally with 
hot water alone, then washed into a dish, dried, and weighed. The dish is then heated till 
the anthraquinone has volatilised and is again weighed ; the last weight subtracted from the 
first gives the weight of the anthraquinone, which, multiplied by 85*57, gives the percentage 
of anthracene in the sample (Luck, Ber. 6, 1347). 

Phenanthrene 



-(T^ 



Colourless crystalline plates. B.p. 340° ; m.p. 99°. Easily soluble in alcohol, benzene, 
and other solvents. Converted by oxidising agents into phenanthraquinone. With picric acid 
in benzene or alcoholic solution it forms the sparingly soluble picrate Cj^Hj^ • C^Tl^(SO^\OIl, 
which separates in golden yellow needles, melting at 145°. It is converted by sulphuric 
acid into sulphonic acids, and by nitric acid into nitro compounds. 



Phenol {Carbolic Acid) 

OH 

CeHjOH t. 



U. Q 



Wliite crystalline solid, consisting of long colourless prisms. B.p. 188° corr. ; m.p. 41° ; 
sp. gr. at 40° = 1 05433. Soluble in 15 pts. of water at ordinary temperatures, the solubility 
increasing rapidly with the temperature, until at 84° it is miscible in all proportions. An 
aqueous solution of phenol gives a blue coloration with ammonia and bleaching-powder, a 
violet coloration with ferric chloride, a yellow coloration with hot nitric acid, and a yellowish 
preci])itato of tribromophenol with bromine water. It is estimated by titration with standard 
bromine water. 

Valuation. — The commercial product should melt at about 30°, and boil at about 183° 
to 186"". It should dissolve completely in aqueous caustic soda. 
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Oresol {Cresylic Acid) 

CzHgO i.e. CeH4(CH8).OH 

Goal tar cresol is a mixture of the three isomers : — 



Orthocresol 



Metacresol 



■0°" 

CJI, 
• (JOH 



Crystalline solid. B.p. 188**; m.p. 31°. 



Liquid. B.p. 201°; m.p. 4°. 



CH, 



Paracresol 



■0 

OH 



Prismatic crystals. B.p. 198**; m.p. 36* 



According to Easchig, the separation of the isomers is effected in the following manner : — 
The crude cresol is iSrst submitted to a series of fractional distillations through a SavaUd 
column, by means of which the lower-boiling orthocresol is separated from the meta and 
para. The mixture of the two latter is then sulphonated, and the mixed sulphonic acids are 
subjected to hydrolysis with superheated steam atl20°tol30°, when metacresol passes over, 
whilst the paracresol sulphonic acid remains undecomposed until the temperature is raised to 
140° to 160°. The mixed sulphonic acids can also be separated by the sparing solubility of 
the paracresol sulphonic acid, and then separately hydrolysed. 



Pyridine 



H 



C5H5N i,e, J^ ^ 



\n^ 



H 



Obtained by fractional distillation of the crude bases extracted from the " light oils " 
by washing with dilute sulphuric acid. Colourless mobile liquid of penetrating odour 
B.p. 116° ; sp. gr. at 0° = 0*98. Miscible with water. Forms salts with acids. 



INTERMEDIATE PRODUCTS 



HITRO 00MP0UHD8 

ntrobenxene {Nitrobemot) 

NO, 

q^No, ».e. Q 

Preparation, — A cold mixture of nitric acid (120 pts. of sp. gr. 1-4) and cone 
sulphuric acid (180 pta) is slowly run into benzene (100 pta), keeping the temperature 
below 23'' until the greater part of the acid has run in, finally allowing it to rise to 50^ 
The operation is performed in cast-iron jacketed cylinders provided with mechanical agitators 
and cooled by a stream of water flowing round them (" nitrators "). After standing t^e 
nitrobenzene is separated and washed with water. When required quite pure {e,g. for 
perfumery) it is distilled with steam. The yield i8l50tol52 pta from 100 pts. of benzene 
thus almost theoretical 

Properties, — Light yellow liquid of bitter -almond- like smelL Rp. 207°; nLp. 4**; 
sp. gr. at 15° = 1-208. 

Beactions. — By acid reduction {e,g. with iron and hydrochloric acid) it yields aniline 
C^H^ • XH^ By alkaline reduction {e.g. zinc dust and caustic soda) it is converted successively 
into: — AroxybeiLiene C^H^ • NjO • C^H^ ; light yellow needles; m.p. 36''; Aiobenxene 
C^H^ • Xj • C^H^ ; orange plates ; m.p. 68°; b.p. 293°; and Hydrasobeniene C^H^N^Hj-C^H^; 
colourless tables; m.p. 131°. The latter when warmed with acids undergoes a molecular 

change, and is converted into Benzidine I * 

Valuation. — The commercial product should have the correct specific gravity. It 
should not contain binitrobenzene (phenylene diamine on reduction), nor unaltered benzene 
or other hydrocarbons (distillation with steam). 



m-Dinitrobenxene {BinitrohenzoT) 

NO, 



:8] U, Q^,^ 



Preparation, — By running a mixture of nitric acid (70 pts. of sp. gr. 1-428) and 
sulphuric acid (100 pts.) into nitrobenzene (100 pts.) contained in a "nitrator/' the tem- 
perature being slowly raised &om TO"* at the commencement to 100"* at the end. The 
product is separated from the spent acid and washed with hot water. The yield is nearly 
theoretical The commercial product consiBts chiefly of the meta compound (about 88%), 

8 



[ 9 ] 

but also contains small quantities of the ortho and para isomers. Pure w-dinitrobenzene 
can be readily obtained by crystallising the commercial product from alcohol. 

Properties, — Long yellowish white needles. B.p. 297° corr. ; m.p. 89°- 8. Slightly 
soluble in boiling water, easily in alcohol. Very slightly volatile with steam. 

Valuation, — The commercial product should be light in colour and not contain oiL 
Warm dilute caustic soda should not extract any nitrophenols. On reduction with tin and 
hydrochloric acid it should give 85-90% of the theoretical quantity of m-phenylene diamine, 
shown by titration with a standard solution of diazobenzene chloride. 

0- and ^-Nitrotoluene (Mtrotoluol) 

C,H4(OH3)NOa 
CHs 

Orthonitrotoluene . Cf^* Liquid. B.p. 223°; sp. gr. at 24°= 1163. 

CH, 
Paranitrotoluene [ J Colourless prisms. B.p. 238°; m.p. 54°. 

Preparation, — ^The two isomers are formed simultaneously by nitrating toluene. A 
mixture of nitric acid (105 pts. of sp. gr. 1-4) and sulphuric acid (175 pts.) is slowly run 
into toluene (100 pts.) contained in a " nitrator," keeping the temperature below 20°. The 
product is separated and washed with water. The yield is about 142 pts. from 100 pts. of 
toluene. It usually consists of about 35% para-, 63% ortho-, and 2% meta-nitro toluene. 
It is either employed direct, or the para- and ortho-nitrotoluene are separated by fractional 
distillation in vacuo through a Savalle column. The distillation is stopped when 40% has 
distilled, and the distillate on redistillation gives nearly pure orthonitrotoluene. The residue 
on cooling deposits crystals of paranitrotoluene which are freed from oil by centrifugating. 

Beactions. — o- and j?-nitrotoluene are converted into o- and p-toluidine {q.v,) by 
acid reducing agents. By alkaline reduction {e.g, zinc dust and caustic soda) o-nitro- 
toluene gives successively Azozytolaene CgH^(CH3) • N^O • C^H/CHg), Azotoluene 
C^H/CHj) . N^ . C,H,(CH3), and Hydrazotoluene C,H/CH,) • N^H^ • C,H/CH3), the latter 

of which is converted into Tolidine I when boiled with acids. By fuming, 

CeHjCCH,) . NH, 

sulphuric j?-nitrotoluene is readily converted into j?-Nitrotolnene-sulphonic acid 

CgH3(CH3XN'02)(S03H)[l : 4 : 2], which is separated as its sparingly soluble sodium salt on 
adding common salt to the aqueous solution. 

Valuation. — Crude nitrotoluene should boil between 220° and 240°, and should have 
the sp. gr. 1-167 at 15°. The percentage of ortho and para isomers it contains is best 
estimated by the method of Eeverdin and de la Harpe (J, Soc, Chem, Ind, 1888| 593). 

a- or m-Dinitrotoluene {BinitrotoluoV) 

CH, 

C36H8(CH,)(N0,)J1 : 2 : 4] i.e. Qf^^ 

Preparation, — By further nitration of nitrotoluene with hot nitrosulphuric acid in the 
same way as given for dinitrobenzene. From the solid product about. 7% of oil is separated 
by centrifugating, which contains the isomeric dinitrotoluene CgH3(CH3XN02)2[l : 2 : 6], 
together with m-nitrotoluene, etc. 

Properties, — Long yellowish needles. M.p. 71°. 

Valuaiion. — In the same way as dinitrobenzene. 

c 
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a-Nitro-w-xylene {Niiroxylol) 

CH, 
CeH,(CH,),NOil : 8 : 4] i.«. fjcn. 

Preparation. — By nitration of m-xylene, or together with several other isomers by 
nitration of crude xylene. A mixture of 90 pts. of nitric acid (sp. gr. 1-4) and 150 pts. of 
sulphuric acid is run into 100 pts. of xylene, with rapid agitation, keeping the temperature 
below 17° until most of the acid has run in. 

Properties, — Light yellow liquid. B.p. 245° corr. ; sp. gr. at 17°= 1-126. The 
commercial product is usually a mixture of isomers containing nitro-7/^-xylene as chief 
constituent. It is employed without separation for the preparation of xylidine. 



0- and p-Ohloronitrobenzene 

CeH4Cl(N0j)[l : 2] & [1 : 4] 

Preparation. — A mixture of the two isomers is formed on nitration of chlorobenzene 
with nitrosulphuric acid. They are separated by alternate fractional distillation in vacuo 
and fractional crystallisation. 

Properties. — The ortho isomer forms needles of b.p. 246° and m.p. 32^°. The para 
isomer forms rhombic plates of b.p. 239° and m.p. 83°. Heated with caustic soda they are 
converted into the corresponding nitrophenols. 



OhlorodinitrobeiuEene 

CeH,Cl(N02)[l : 2 : 4] 

Preparation. — By further nitration of chlorobenzene or of o- or /?-chloronitrobenzene. 
Properties. — Large rhombic crystals. B.p. 315"*; m.p. 50°. 

Reactions, — Condenses with amido derivatives of benzene giving diphenylamine 
oompound& 

ci-Nitroiiaphthalene 

NO, 
CjoH^.NO, U. QTj 

Preparation. — Finely ground naphthalene (250 pts.) is slowly sprinkled through a sieve 
into a mixture of nitric acid (200 pts. of sp. gr. 1-375), cone, sulphuric acid (200 pts.), and 
spent acid from previous nitrations (600 pts.). The operation is performed in a "nitrator" 
with rapid agitation, and the temperatnre is kept at 45° to 50°. When cold the waste acid 
is separated from the cake of nitronaphthalene, and the latter is washed with hot water. If 
required quite pure .it is melted with ^ of its weight of " solvent naphtha," filtered, and 
the cake of crystals which is formed on cooling is submitted to hydraulic pressure (Witt, 
Chem. Ind. 10, 215). 

Properties. — Long fine yellow needles. B.p. 304°; m.p. 61°; sp. gr. at 4°= 1 331. 
Eeadily soluble in alcohol, benzene, etc. 
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(1:5)- and (1 : 8)-Dixiitroiiaphtlialene 

CioHe(NOJ, 
NO, 



(1 : 5)-Dixiitronaphtlialene • (jTj Needles. M.p. 217°. Sparingly soluble in pyridine. 

NOa 
NO, NO, 

(1 : 8>Dillitroiiaphtlialene . A^ Thicktablea M.p.l72^ Tolerably soluble in pyridina 

Preparation. — The two isomers are formed simultaneously in about the proportion of 
1 to 2, by dissolving a-nitronaphthalene in 6 parts of sulphuric acid and adding in the cold 
the calculated quantity of nitric acid mixed with five times its weight of sulphuric acid. 
The mixture is then warmed to SC-OO** until a clear solution is obtained and allowed to 
cooL The (1 : 5)-dinitronaphthalene separates out almost completely in a pure state, whilst 
the (1 : 8)-isomer remains dissolved in the sulphuric acid, and is obtained on adding water 
(Friedlander, Ber. 32, 3531). 

Reactions. — By slightly fuming sulphuric acid at 40°- 50° they are converted into 
nitronitrosonaphthols Cj^H/N02)(NO)(OH)[5 : 1 : 4] and [8 : 1 : 4]. 

Dinitrodibenzyldisulphonic Add 

CHa • CeH,(SO,H)NOJl : 2 : 4] 
CH, . CeH,(S08H)N0Jl : 2 : 4] 

Preparation, — ^By oxidation of sodium j?-nitrotoluene sulphonate with sodium hypo- 
chlorite (1 moL) at 40°-50° in presence of a large excess of caustic soda (Green and Wahl, 
Eng. Pat. 5351^ ; Ber. 30, 3097 ; 31, 1078 ; Eis and Simon, Ber, 30, 2618). 

Properties. — Colourless plates or tables. Tolerably soluble in water. The sodium salt 
is sparingly soluble. On further oxidation it gives the following compound : — 

Dinitrostilbenedisulphonic Acid 

CH . C8H,(S0,H)N0J1 : 2 : 4] 

II 

CH . CeHs(S0»H)NO8[l : 2 : 4] 

Preparation. — By oxidation of sodium ^-nitrotoluene-sulphonate with sodium hypo- 
chlorite (2 mols.) at 50°-70° in presence of a limited amount of caustic soda (Green and 
Wahl, Eng. Pat. 5351^; Ber. 30, 3097; 31, 1078; Levinstein, Eng. Pat. 18376^). 

Properties. — Colourless or slightly yellow needlea Easily soluble in water. Its 
sodium salt forms rather sparingly soluble plates. Alkaline reducing agents produce a 
deep crimson coloration. By a cold solution of potassium permanganate it is oxidised 
quantitatively to j?-nitrobenzaldehyde-o-sulphonic acid. 

o-Nitraniline 

NHa 

CeH4(N0a)(NHa) i.e. Q^^a 

Preparation. — Obtained as a by-product in the manufacture of paranitraniline (q,v.). 
Properties. — Orange-yellow needlea M.p. 71^°. Tolerably soluble in hot water, 
sparingly in cold. Its salts are basified on adding water. 
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m-Nitraniline 

NHa 
CJl4(N0j)NHJl 



:3] i.c. Qj^Q^ 



Preparation. — By partial reduction of m-dinitrobenzene, either with iron and hydro- 
chloric acid, or with sodium sulphide and sulphur ( = Na^S^) in a small quantity of water. 
It is also formed together with para- and ortho-nitraniline by nitration of aniline dissolved 
in a large excess of cold cone, sulphuric acid. 

Properties. — Long yellow needles or rhombic crystals. B.p. 285**; nup. 114^ 
Dissolves in 600 pts. of water at 18°. Is volatile with steam. 



jT-Nitraniline 

C,H,(N0J(NH«[1 : 4] i.e Q 

Preparation, — By slowly adding a mixture of nitric acid (59 pts. of sp. gr. 1-478) 
and cone, sulphuric acid (100 pts.) to a cooled mixture of acetanilide (100 pts.) dissolved 
in cone, sulphuric acid (250 pts.). The product is poured into a large bulk of water, and 
the precipitated paranitracetanilide is filtered off, washed, and saponified by heating with 
dilute sulphuric acid or caustic soda. The yield is about 75% of the theoretical The 
aqueous filtrate from the paranitracetanilide contains the more soluble orthonitracetanilide, 
which separates on addition of salt (yield about 20%). 

Properties. — Yellow needles or prisms. M.p. 147''. Dissolves in 1250 pts. of water 
at 18°. Very soluble in acetone. Not volatile with steam. 

Reactions. — On diazotisation with sodium nitrite and hydrochloric acid it is converted 
into p-nitrodiazobenzene chloride CgH^(N02) • N, • 01, which by combination with beta- 
naphthol on the fibre yields paranitraniline red OgH^(N'Oj) • N^ • Oj^H^ • OH. 

Valuation. — The commercial product should be nearly chemically pure. It should be 
a liglit yellow powder, having the correct melting point, and dissolving without residue in 
acetone and in hydrochloric acid. On titration with a standard solution of sodium nitrite 
the theoretical quantity should be required. 

m-Nitrodimethylaniline 

N(CH,), 
CeH^CNOa) . N(CH,), i.e. CL^^ 

Preparation. — By slowly adding a mixture of nitric acid (81 pts. of 86^%) and 
couc. sulphuric (100 pts.) to a solution of dimethylaniline (135 pts.) in cone, sulphuric 
acid (500 pts.), keeping the temperature at 0°-5°. After standing, the product is poured 
into about 7000 pts. of water, filtered from the precipitated p-nitrodimethylaniline, and 
from the filtrate the m-nitrodimethylaniline is separated by neutralisation with sodium 
carbonate. Yield: about 125 pts. 

Properties. — Thick red prisms. M.p. 61°. Easily volatile with steam. 

Reactions. — On reduction it yields the i^-Dimethyl-m-phenylenediamine 
CjjII^(NH.^) • N(CHg)2. On combination with methyl chloride and reduction * of the 
product, m-Nitrophenyltrimethylajnmoniiim chloride C^H^(NHj) • N(CH3)3C1[1 : 3] (the 
base of the Janus colours) is obtained. 
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i'-Nitro-o-tolnidine 

CH, 
CeH,(CH8)(NHa)(N0,)[l : 2 : 4] t,e. Q^^« 

NO, 

Preparation. — By slowly running a cold mixture of nitric acid (1 moL) with twice its 
weight of cone, sulphuric acid into a solution of orthotoluidine (1 moL) in 10 times its 
weight of sulphuric acid, cooled to 0° in a freezing mixture. The mixture is poured into 
water and the base precipitated by neutralisation with sodium carbonate (Nolting and Collin, 
Ber. 17, 265). In addition to the j?-nitro-o-toluidine, which constitutes about 75% of the 
crude product, about 20% of o-nitro-o-toluidine CgHgCCHjXNHgXNOgXl : 2 : 6] and 3 or 4% 
of 7/i-nitro-o-toluidine CgH3(CH3)(NH2XN02)[l : 2 : 5] are also formed (Green and Lawson, 
J. Chem. Soc, 1891, 1013). The j?-nitro-o-toluidine is obtained pure by crystallisation 
from water. 

Properties, — Orange prisms, having an intensely sweet taste. M.p. 107**-5 ; b.p. about 
310°. Dissolves in 100 pts. of boiling water. Slightly volatile with steam. 



o-Nitrophenol 

OH 
CeH4(N0J(0H)[l : 2] 



i.e, (y^^ 



Preparation, — Together with p-nitrophenol by nitration of phenol in benzene solution 
with nitric acid. Separated from the para isomer by distillation with steam. 

Properties, — ^Long yellow needles of peculiar smell. B.p. 214°; m.p. 45°. Volatile 
with steam. Its alkaline salts have a scarlet red colour. 

Derivative, — By the action of methyl chloride or sodium methyl sulphate upon the 
sodium salt it is converted into the ether, o-nitroanisol CgH^(N02)(OCH3), a yellow oil of 
b.p. 275° (cf. Paul, J. Soc. Chem. Ind. 1897, 62). 



p-Nitrophenol 

OH 

CeH4(N0,)(0H)|l : 4] i.e, Q 

NO, 



Preparation. — Together with o-nitrophenol as above, and obtained by crystallisation of 
the residue after removing the ortho isomer by steam distillation. 

Properties. — Long colourless needles. M.p. 114°. Not volatile with steam. 



a-Dinitrophenol 

C8H3(NOJ,OH[4 : 2 : 1] 

Preparation. — Phenol (200 pts.) is heated for 5 hours with cone, sulphuric acid (400 
pts.), diluted with water (600 pts.), and a mixture of nitric acid of sp. gr. 1*332 (800 pt&) 
and water (575 pts.) is slowly added, keeping the temperature below 50°. After standing 
for a day, the product is heated for 3 days to 100°. On cooling, the dinitrophenol 
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crystallises out in a nearly pure form (Beverdin and de la Harpe, Chem. Zeit 1892^ 45 ; 
cf. Tidal, French Pat. 315695). 

Properties, — Yellowish tables. M.p. 114°. Tolerably soluble in hot water, sparingly 
in cold. Employed in the preparation of " sulphide " blacka 



TrinitropheiiQl 

(^Picric Acid) 

CeH^NOJjOHCe : 4 : 2 : 1] 

Preparation. — By nitration of the mixture of phenolsulphonic acids obtained by 
heating phenol with cone, sulphuric acid (c/. Eng. Pat. 4539* and French Pat. 315695). 

Properties. — Pale yellow plates. M.p. 122^ Sparingly soluble in cold water, more 
easily in hot. 

SULPHONIO AOmS OF HTDBOOARBONS 

Benzenemonosulphonic Add 

CH, . SO,H 

Preparation. — Benzene (2 pts.) is vigorously agitated under gentle heating with 
fuming sulphuric acid (3 pts.). Any undissolved benzene is removed, and the product, 
diluted with water, is neutralised with lime, filtered from calcium sulphate, apd the calcium 
salt converted into sodium salt. 

Properties. — The free acid forms fine deliquescent needles or large tables. M.p. 40* to 42^ 
Employed for the preparation of phenol by fusion with caustic soda. 

771- and ^-Benzenedisulphonic Acid 

SO,H SO,H 

C,H,(S0,H)J1 : 3] & [1 : 4] i.e. Qg^^jj and Q 

SO,H 

Preparation. — A mixture of these two acids is formed by heating benzene (1 pt.) 
with fuming sulphuric acid (4 pts.) up to 275° (Bindschedler and Busch, Mbn. Scien. 1878, 
11 09 j. It is employed without separation for the preparation of resorcinol, as the latter is 
foniied from l)oth isomers on fusion with caustic soda. 

Properties. — The potassium salt of the meta acid is less soluble than that of the 
]iara acid. 

0' and ^-Toluenemonosulphonic Acids 

C8H4(CH,)(S08H)[1 : 2] & [1 : 4] 

Preparation. — A mixture of these two isomers in about equal quantities is formed by 
Rulj>]ioiiating toluene with cone, sulphuric acid under 100°. A mixture of the correspond- 
ing sulphonic chlorides (60% ortho + 40% para) is obtained by the action of sulphuric 
chlorhydrin (4 pts.) upon toluene (1 pt.) at a temperature not exceeding 5°. 

Projjerties. — The chloride of the ortho acid is liquid, that of the para acid a solid of 
m,j». GO'. 
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Naphthalenemonosnlphonic Adds 

CiDUf • SO3H 

Two isomeric monosulphonic acids are formed by the action of cone, sulphuric acid 
upon naphthalene. At a low temperature, 80° and under, the product consists chiefly of the 
a-sulphonic add; at high temperatures, 170° to. 200°, the chief product is the )9-sulphonic 
acid; at intermediate temperatures mixtures of these two acids are formed. They are 
employed in large quantities for the preparation of a- and )9-naphthol. 



et-NaphthalenestUphonic 
acid. 

SO3H 



00 



Preparation. — By heating naphthalene (4 pts.) with cone, 
sulphuric acid (3 pts.) at 80° for 8 or 10 hours (Merz, Ber. 3, 
126). Or better by stirring finely -powdered naphthalene 
(1 pt.) into cone, sulphuric acid (2 pts.) at 40° and keeping 
at this temperature for several hours (Landshoflf and Meyer, 
Ger. Pat. 50411^). The melt is dissolved in water, filtered 
from imsulphonated naphthalene, and the sodium sulphonate 
precipitated by the addition of salt. 

Properties, — Deliquescent crystals. M.p. 85° to 90°. On 
heating it is converted into the )3-sulphonic acid. Its salts 
are more soluble than those of the )3-acid. 



yS-Naphthalenesulphonic 



acid. 

(X> 



H 



Preparation. — By heating naphthalene (1 pt.) with cone 
sulphv^ric acid (1 pt.) for several hours at 180°. The product 
is dissolved in water, filtered from a little dinaphthylsulphone, 
and the sodium salt precipitated by the addition of salt. 

Properties. — Non-deliquescent plates. 



Naphthalenedisolphonic Acids 

CioHeCSOjH), 

The following isomers are of technical importance : — 



Naphthalene- 
diflulphonic acid (1:5). 

(Armstrong's S-acid) 



SO,H 




SO,H 



Naphthalene- 

diflulphonic acid (1:6). 

{Ewer and Pick's acid) 



SO,H 



HOaSlJj 



Preparation. — By adding finely -powdered naphthalene 
(1 pt.) to fuming sulphuric acid of 30% SO3 (4 pts.), keeping 
the temperature as low as possible. The product is dissolved 
in 3 or 4 times its weight of water or salt solution, when the 
free acid or its sodium salt separates out, and any isomers 
formed simultaneously remain in solution (Armstrong, Ber. 
16, 205 ; Ewer and Pick, Ger. Pat. appl. E. 2619^^). 

Properties. — Glistening white plates. Its chloride 
Cj^H/SOgCl)^ melts at 183°, and when heated with phos- 
phorus pentachloride yields dichloronaphthalene of m.p. 107°. 

Preparation. — By sulphonation of sodium )9-naphthalene- 
sulphonate (1 pt.) with fuming sulphuric acid of 25% 
SOs (2 pts.) at about 100° (Ewer and Pick, Ger. Pat. 
4522987). 

Properties. — Long white hygroscopic needles. Its sodium 
salt forms crystalline aggregates ( -f 8H2O). Its chloride 
yields dichloronaphthalene of m.p. 48°. 
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Naphthalene- 
disulphonic acid (2:6). 
{Ebert and Merz's fi-acid) 

II03SIJJ 



Preparation, — Together with the (2 : 7)-acid by heating 
naphthalene (1 pt.) with cone, sulphuric acid (5 pts.) at 160'' to 
180'' for 4 hours. When the mixture is heated at ISO"" for 
24 hours, the (2 : 6)-acid is almost the sole product (Ebert 
and Merz, Ber, 9, 592). 

Properties. — Plates. Its sodium salt forms needles ( + H^O). 
The chloride melts at 226", and by heating with phosphorus 
pentachloride is converted into dichloronaphthalene of m.p. 
135°. 



Naphthalene- 
disulphonic acid (2:7). 

{Ebert and Merz's a-acid) 
UOsS/yNsCH 



Pre2>aration. — Together with a small quantity of the 
preceding acid by heating naphthalene (1 pt), or better 
)8-naphthalenesulphonic acid, with cone, sulphuric acid (5 ptsL) 
for a short time at 160° (Ebert and Merz, Ber, 9, 592). It is 
separated from the (2 : 6)-acid by adding salt to the hot solution 
of the mixed calcium salts, when the calcium salt of the (2 : 6)- 
acid is precipitated whilst the calcium salt of the (2 : 7)-acid 
remains in solution (LandshofT and Meyer, Grer. Pat. 48053®). 

Properties, — Deliquescent pointed needlea Its sodium salt 
forms large needles (+6H2O). The chloride melts at 162^ 
and by heating with phosphorus pentachloride is converted 
into dichloronaphthalene of m.p. 114°. 



Naphthalenetrisulphonic 

The following isomeric acids are of technical importance : — 

Naphthalene- Preparation, — By further sulphonation of the sodium salt 

trisolphonic add (1:3:5). of the 1 : 5 disulphonic acid (2 pts.) dissolved in sulphuric 

gQjj acid 100% (5 pta), with fuming sulphuric add 70% SO3 

(2J pts.), at 80° to 90°. The product can be salted out from 
the concentrated solution. 

Properties. — Its sodium salt forms easily soluble needles 
( + 4HjjO). The chloride melts at 149°. 



UUso,H 



HO,s 



Naphthalene- Preparation, — Sodium naphthalene )3-sulphonate (1 pt.) is 

trisulphonic acid (1:3:6). mixed with fuming sulphuric acid of 40% SOj (2 pts.). The 

gQ jj temperature is kept at 60°, then slowly raised to 125° for an 

/yv' hour, and finally to 160° to 170° for 10 hours (Gurke and 

HO^^IvUsOaH Rudolph, Eng. Pat. 157 16«*). 

Properties, — Its sodium salt ( + 4H2O) is very soluble. 
The chloride melts at 191°. 



Naphthalene- Preparation. — By further sulphonation of the sodium salt of 

trisulphonic add (1 : 3 : 7). the 2 : 6 disulphonic acid with fuming sulphuric acid at lOO"* 

gQ jj (Cassella and Co., Ger. Pat. 75432). 

H03SfY{ 
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Nitronaphthalenesulphonic Acids 

A number of nitronaphthalene mono- and di-sulphonic acids are employed as between- 
products in the preparation of naphthylamine- and amidonaphthol-sulphonic acids. They are 
usually not isolated, the reaction-mixtures being at once reduced. 

The following are the most important : — 



Nitronaphthalene- 
sulphonic acid (1:5). 

(a- or Laurent's acid) 
NO, 



00 



HO,S 

Nitronaphthalene- 
sulphonic acid (1:6). 

(Cleve's fi'Ocid) 
NOj 

HOasljy 

Nitronaphthalene- 
sulphonic acid (1:7). 

{Cleve's or S-a^cid) 
NOg 

Nitronaphthalene- 
sulphonic acid (1:8). 

SO,H NOj 



OD 



Preparation, — By sulphonating nitronaphthalene with a 
mixture of sulphuric chlorhydrin and sulphuric acid (obtained, 
for instance, by adding salt or HCl gas to fuming sulphuric 
acid) at 90^ 

Properties. — Very soluble pale yellow needles (-h4H20). 
The chloride melts at 113^ 



Preparation. — Together with an equal amount of the 
following acid by nitration of naphthalene-)9-sulphonic acid. 

Properties. — The acid is soluble in strong hydrochloric acid 
(separation from the 1 : 7 acid). The chloride melts at 126°. 



Preparation. — See preceding. 

Properties. — The acid is nearly insoluble in concentrated 
hydrochloric acid. The chloride melts at 169^ 



Preparation. — As chief product (60% to 70%) together 
with the 1 : 5 acid (20%) by nitration of naphthalene-o- 
sulphonic acid. 

Properties. — The chloride melts at 161°. 



0ARB0X7LI0 AOIDS OF H7DR00ARB0NS 

Benzoic Acid (Benaenemonocarhoxylic Acid) 

COaH 
CgHj.COaH i.e. Q 

Preparation. — ^The mixture of benzylidenechloride CgH^CHClg and benzotrichloride 
C^HgCClj formed by chlorinating toluene, or the high boiling fractions obtained as a by- 
product in the preparation of benzylchloride {q.v.), are heated with the calculated quantity of 
milk of lime under a pressure of 4 to 5 atmospheres. The benzaldehyde formed is distilled 
off with steam and the calcium benzoate remaining is decomposed by hydrochloric acid. The 
precipitated benzoic acid is filtered off, dried, and sublimed. 

Properties. — White needles or plates. M.p. 121°; b.p. 249° corr. Soluble in hot 
water, sparingly in cold (1 pt. in 500 pts. at 10°). Tolerably volatile with steam. Its 
salts are easily soluble. 

Valuaiion. — The commercial product (when made from toluene) usually contains 

D 



chlorobeuzoic acid, which cnn be estimated bj ignition with fusion mixture iind precipitubiol 
aB silver dilorido ; the quantity should only be small. The benzoic acid should have ttd 
right melting point, and dissolve completely in boiling water. It should give i 
numbers on titration with normal alkali. 

Fhthalic Acid (n-BemenctUcaTboxylic Acid) 



CtH^{C0^)j_l:2i 



«o,a 



Preparation. — By oxidation of naphthalene or naphthalene -sul phonic acids wit! 
sulphuric acid in presence of mercury (Eng. Pat. 18221**). The operation is carried out inl 
practice by quickly distilling a mixture of naphthalene {1 pt.) and slightly fuming sulphuriaa 
acid containing 5 to 6^ SO^ (13 pts.) from a flat-bottomed iron retort previously coated with ' 
mercury. The phthalic acid is separated from the acid distillate, dried, and converted 
into the anhydride by distillation {cf. H. Levinstein, J. Soc, Dyers, 1901, 139). 

iVo;)(;r(i>s.— Rhombic plates. M.p. 2 13", Readily decomposes on heating into phthalic 
anhydride and water. Not volatile with steam. Very sparingly soluble In water, insolubl^ 
in chlorofonii. Its alkaline salts are easily soluble in water. 

Anhydride CoH,<;^^>0. Very long white needles or prisms. M.p. 128"; h.p. 284*9 
corr. Slightly soluble in water, readily in alcohol. The commercial pi-oduct is ehemicallm 
pure : it should be quite white, have the right melting point, and dissolve in benzene to ^ 
clear solution. 

Imide C,H,<|^^>NH ia prepared by passing a stream of ammonia gas through melte 
l)hthalic anhydride, t)ie temperature of which is slowly raised in the course of four hours t 
140°, and during the next eight hours to 240°. It sublimes in plates. M.p. 238°. Con-1 
verted by hypochlorites into anthranilic acid. 

Dichlorophthalic Acid and Anhydride 

Preparation. — Ry oxidation of dichloronaphthalene tetrachloride Cj^H^CLjUl^ with nitriQ 
acid (Faust, Ann. 160, 64; Caatehaz. Eng. I'at. 447'"). 

Properties. — The acid forms thick prisms, soluble in hot water. The anhydride melta 
at 187°. 

Tetrachlorophthalic Add and Anhydride 

Preparation, — (1) By passing a stream of chlorine for several hours through a mixturaB 
of phthalic anhydride (1 pt.) and antimony peutachloride (6 pts.) heated to 200'. WhauF 
the reaction is finished the antimony pentachloride is first distilled oET, and then the tetra-l 
chlorophthalic anhydride (Gesellsch. f. Cheni. Industrie, Ger. Pat. 32564**; Gnehm, AmJ 
Pat 322368 ; Ann. 238, 320). (2) By passing a stream of dry chlorine into a ntixtuie o 
phthalic anhydride (20 pts.), fiuning sulphuric ai'id of 50 to 60% SO^ (60 pta,), and iodini 
(1 pt.), keeping the temperature at about 60" at the cammencement, and finally raising id 
to 200°. Tho product is poured into cold water, keeping the temperature below 50°, and th&fl 
tetrachlorophthalic anhydride which separates is filtered off, washed, and dried (Juvalta, C 
Pat. 50177*). 

Properties. — Tho acid forma plates or tables, easily soluble in hot water, sparingly iw. 
cold. The anhydride forms long prisms of m.p. 252° corr., insoluble in cold water. 
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PBI1IAR7 AUINES AND THEIR SULPHONIO AND OARBOZTUO A0ID8 

Aniline {Amidobenzene or Phenylamirts) 

NHa 

Preparation. — By reduction of nitrobenzene with iron and hydrochloric acid. In a 
large iron still provided with a mechanical agitator and a cohobating condenser, are put 500 
pts. of nitrobenzene and 800 pts. of water. The mixture is raised to the boil by blowing in 
steam, and 16 to 20 pts. of hydrochloric acid are added. The steam is shut off and 600 to 
600 pts. of finely ground cast-iron borings ("swarf") are slowly added in the course of 
several hours. A vigorous reaction takes place, and water nitrobenzene and aniline distil 
over and are continually returned to the stilL When all the iron has been added steam is 
blown in and the distillate is returned as long as it is yellow. When quite colourless it is 
collected, and the distillation is continued as long as any aniline comes over. On leaving 
the distillate to stand, the aniline sinks to the bottom and is drawn off and rectified. The 
water contains 3% of aniline, and is employed to raise steam for blowing over the aniline 
in a subsequent operation. The yield is about 70% of the nitrobenzene employed or 106% 
of the benzene, ix, about 90% of the theoretical yield. 

Properties. — Coloiurless refractive oil of peculiar smell. B.p. 182**; m.p. 8°; sp. gr. 
at 15** = 1-0275. It is soluble in about 32 pts. of water at 15°, and dissolves 5% of water 
at the same temperatura Beadily volatile with steam. 

Valuation. — Commercial "pure aniline" should have the specific gravity 1-0275 at 
15^ When distilled in a fractionating flask, with the thermometer in the vapour, 90% of 
it should boil correctly within half a degrea It should dissolve clear in dilute hydrochloric 
acid. The presence of a trace of nitrobenzene is shown by the oil having a yellow tint. 
" Aniline for red ** is a mixture of aniline, orthotoluidine, and paratoluidine, and is either 
made by mixing the constituents or by nitration and reduction of a mixture of benzene and 
toluene ("heavy benzol'*); it should boil between 190° and 200° and have the specific 
gravity 1-007 to 1-009 at 15°. Its average composition is 33% aniline, 43% ortho- 
toluidine, and 24% paratoluidine. 

Derivatives. — By boiling aniline with an equal weight of glacial acetic acid for 48 hours 
it is converted into Acetanilide CgH^- NH - CO - CH^, a white crystalline solid which boils at 
295° and melts at 115°. Aniline heated with chloracetic acid yields phenylglycine 
CgHg - NH • CHg - COgH, a body which has recently become of importance for the preparation 
of artificial indigo; it forms colourless crystals which melt at 127°. The sulphonic acids 
of aniline are described as '' Snlphanilic acids/' the carboxylic acids as '' Amidobenzoic 
acids " {q.v.). 

^-Snlphanilic Acid 

NH, 
CeH4(NHa)S0,H[l : 4] i.e. Q 

SO,H 

Preparation. — Acid sulphate of aniline CgH^NHgjHgSO^ obtained by mixing 100 pts. 
of aniline with 105 pts. of cone, sulphuric acid, is heated on trays in an oven atl80°to220° 
until aniline can be no longer detected on boiling a sample with caustic soda (Neville and 
Winther, Ber. 13, 1940). 
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Properties, — Crystallises from water in large colourless rhombic plates ( + HjO). 
Sparingly soluble in cold water, more easily in boiling water. By nitrous acid it is con 

verted into j^-Diazobenzenesnlphonic add CeH4< gQ >. Its salts are easily solubla 

m-Sulphanilic Add 

CeH,(NH,)SO,H[l : 3] i.e. Qgo,H 

Preparation. — By reduction of m-nitrobenzenesulphonic acid. Nitrobenzene is mixed 
with 3 times its weight of fuming sulphuric acid (20% SO3) and then heated for 5 hours at 
60*" to TO"*, adding more anhydrous sulphuric acid until the product is soluble in water. The 
mixture is then poured into 4 times its weight of water, reduced by adding the requisite 
quantity of iron, made alkaline with lime, filtered, and the calcium salt converted into sodium 
salt by sodium carbonate (Limpricht and Bernthsen, Autl 177, 82). 

Properties. — Small colourless needles. Tolerably soluble in water. Forms easily 
soluble salts. By nitrous acid it is converted into m-Diazobensenesillphonic add. 

o-Amidobenzoic Add (Anthranilic Acid) 

CeH4(NH2)COaH[l : 2] i.e. CV^J^ 

Preparation. — By the action of sodium hypochlorite upon phthalic-imide. 500 pts. 
of the latter are dissolved in a cold solution of 144 pts. of chlorine in 640 pts. of caustic 
soda solution (35% NaOH) and 440 pts. of water. The product is nm into water contain- 
ing sulphurous acid, and acidified with about 600 pta of hydrochloric acid when the 
anthranilic acid separates out (Badische AniL u. Soda Fabrik, Ger. Pat. 55988 of 1890; 
see Levinstein, J. Soc. Dyers, 1901, 140). 

Also by oxidation of acetyl-o-toluidine with permanganate in presence of magnesium 
sulphate and saponification of the product (Eng. Pat. 6475^). 

Properties. — Colourless platea M.p. 145^ Easily soluble in water and alcohol 

Derivative. — By the action of chloracetic acid it is converted into phenylglydne- 
carboxylic acid CgH^(C02H) • NH • CHj * COgH, which has recently been employed for the 
production of artificial indigo. 

Phenylhydrazine 

NH . NHo 
CaHg.NH.NHa i. 



i.e. Q 



Preparation. — A concentrated solution of diazobenzene chloride is nm into a saturated 
solution of sodium sulphite (2 mols.) cooled with ica The mixture is gently warmed until 
the diazosulphite redissolves, and is carefully neutralised with hydrochloric acid. Seduc- 
tion is effected by the sulphurous acid thus disengaged, and is completed on acidifying with 
acetic acid, and adding a little zinc dust until complete decolorisation. The hydrazine- 
sulphonate thus obtained is saponified by heating in concentrated solution with hydrochloric 
acid, the separated hydrazine hydrochloride being basified with caustic soda and distilled 
in vacuo. 

Properties. — Colourless crystalline solid. B.p. 233**; m.p. 17^ Soluble in hot water, 
sparingly in cold. Volatile with steam. Combines readily with aldehydes and ketones 
forming characteristic hydrazones. 
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PhenyIli7drazine-;P-siilphonic Acid 

NH . NHj 
CeH4(NH . NHa)SOsH[l : 4] i.e, Tj 

SO3H 

Preparation. — By reduction of diazobenzenesulphonic acid CJS.^<i^^'> (from i?-sul- 
phanilic acid) with a warm solution of sodium sulphite, and boiling the product with hydro- 
chloric acid (Fischer, Ann, 190, 74). Also by sulphonation of phenylhydrazine or of 
phenylhydrazine sodium sulphite with 5 or 6 pts. of cone, sulphuric acid at 100°. 

Properties, — Colourless needles ( + I^H^O). Sparingly soluble in cold water, easily in 
hot Its alkaline salts are easily soluble. 



o-Toluidine 

CH, 

CcH^CCHaJNHil : 2] U. Q^^a 

Preparation, — By reduction of o-nitrotoluene, or together with ^-toluidine by reduction 
of crude nitrotoluene. The reduction is performed in exactly the same way as given for 
aniline, the yield being about 73% of the nitrotoluene employed. When unseparated nitro- 
toluene is used, the fluid toluidine obtained is a mixture of about 63% orthotoluidine, 35% 
paratoluidine, and 2% metatoluidine. This is either employed direct (e,g, for " aniline for 
red ") or is separated more or less completely by various methods, e.g, freezing out paratolui- 
dine hydrate ; fractional neutralisation with oxalic, phosphoric, or sulphuric acids, etc. (Ger. 
Pats. 37932»« and 40424^^ Eng. Pat. 3111^). 

Properties. — Colourless oily fluid. B.p. 197°; sp. gr. 1-0037 at 15°. Volatile with 
steam. The acetyl derivative forms long needles of m.p. 107°. 

Valuation, — The presence of aniline is detected by the production of a violet colour on 
shaking the ethereal solution with aqueous chloride of lime. For the estimation of para- 
toluidine in commercial fluid toluidine various methods have been proposed, none of which 
however can claim to be more than approximately accurate (Eosenstiehl, PL 17, 7 ; Schoop, 
Cfhem, Ztg. 1887, 1223 ; Lunge, Chem, Ind. 1886, 74 ; Hausermann, Chem, Ind, 1887, 56). 
Merz and Weith {Per, 2, 433) proceed as follows: — 10 c.c of the oil, which has been dried 
over solid caustic potash, is heated with 10 cc of acetic anhydride for 2 hours at 140°, the 
product is mixed with 30 cc. of acetic acid and poured into 800 cc. of cold water. After 
standing for two days the separated paracettoluide is filtered off, washed with dilute acetic 
acid (10%), dried, and weighed. From this weight the percentage of paratoluidine is 
calculated, since 100 pts. of paracettoluide correspond to 71-8 pts. of paratoluidine. The 
method is unsuitable when only small quantities of paratoluidine are present (under 10%). 
In such cases the following colourimetric method of Schoen gives satisfactory results : — A 
standard oil is prepared containing 8% of paratoluidine and 92% of orthotoluidine, 1 cc 
of which is dissolved with 2 cc of pure hydrochloric acid (35%) in 50 cc. of water, and 
oxidised cold by adding 1 cc. of a saturated solution of potassium bichromate. After 
standing for 2 hours the product is filtered, the precipitate being washed with water, and 
the filtrate and washings made up to 100 cc The toluidine to be tested is treated in the 
same manner and compared colourimetrically with the above solution. 

Commercial " pure orthotoluidine " should give under 1% of paratoluidine when tested 
as above. " Fluid toluidine " should boil within two degrees, and have a specific gravity of 
0-9995 to 1-0005. It should dissolve clear in dilute hydrochloric acid. 
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m-Toliiidine 

CgH4(0H,)NHj:i : 8] 

Preparaiian. — By reduction of m-nitrobenzylidene chloride CgH^(NOg)CHClg (fix>in 
m-nitrobenzaldehyde) with zinc at a low temperature {Ber, 13, 677 ; 15, 2011 ; 18, 3398). 

Properties. — Colourless oil B.p. 197** ; sp. gr. at 25"* = 0-998. Its acetyl derivative 
melts at 65"". It combines with diazo compounds with direct production of amidoazo 
compounds. 

P-Toluidine 

CH, 
OeH4(CH,)NHJl : 4] x,e, Q 

Preparation, — By reduction of paranitrotoluene with iron and hydrochloric acid, or by 
separation from fluid toluidine (v. supra). 

Properties. — Colourless plates of peculiar smell. B.p. 198°; m.p. 45°. Only slightly 
soluble in cold water; a solution in warm water deposits the crystalline hydrate 
(^Al..^l{^,Vl.jd on cooling. Its acetyl derivative forms needles of m.p. 147°. 

Valuation. — The commercial product should be a white dry crystalline solid, and should 
melt and boil correctly. It should not contain oil or water. 

o-Tolnidine-m-sulphonic Add 

CH, 



C^,(CH,)(NHJSO,H[l : 2 : 6] i.e. ^^^, 



a"" 



Preparation. — By heating acid sulphate of orthotoluidine CyH^NHjJEjSO^ in an oven 
at 180' Ui 200" for several houra 

Proper tieji. — Khombic tiibles or prisms ( + H2O). Sparingly soluble in cold water, 
(easily in hot. 

I'-Tolaidinesalphonic Adds 

C^,(CH,XNH,)SO,H[l : 4 : 2] & [1:4:8] 

Preparation. — A mixture of these acids is formed on heating paratoluidine with fuming 
sulphuric im'aA or by baking paratoluidine acid sulphate. In the latter case the [1:4:2] 
acid is the chief product. 

Properties. — The [1:4:2] acid is insoluble in alcohol, sparingly soluble in cold water, 
and crysUilliHCH in rhoml>ohedra. The [1:4:3] acid is tolerably soluble in cold water, 
n^adily in alcohol, and crystallises in needlca 

m-Xylidine (Amido-m-ocylene) 

CH, 

CeH,(CH3),NHa[l : 3 : 4] i.e. (jc^^ 

NHa 

Preparation. — By the reduction of nitro-m-xylene with iron and hydrochloric acid. . 
The commercial xylidine obtained by nitration and reduction of the unseparated xylenes 
contains about 50% of this isomer, which can be separated from the mixture more or less 
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completely by neutralising with acetic acid and pressing and basifying the cake of meta- 
xylidine acetate which is formed. To 121 pts. of crude xylidine 30 pts. of glacial acetic 
acid are employed (Eng. Pat. 11822**). 

Properties, — Colourless oil. B.p. 215** corr. ; sp. gr. at 15° = -9184. 

Valuation. — Commercial xylidine should distil to the extent of 90% between 210° 
and 217^ The presence of hydrocarbons is detected by dissolving in hydrochloric add. 

^-Xylidine (Amido-p-xylene) 

ft 

CH, 
CeH,(CH3)aNHJl : 4 : 2] i.e. fj^^a 

CH, 

Preparation, — By nitration and reduction of paraxylene (Nolting and Forel, Ber, 18, 
2680). Occurs in commercial xylidine, from which it is obtained as hydrochloride by the 
addition of hydrochloric acid (1 mol.) to the mother liquois from which the metaxylidine 
acetate has separated. It can also be obtained in a pure state by means of the well- 
crystallising benzylidene compound which is formed on adding benzaldehyde to the above 
mother liquors (Ger. Pat. 71969 of 1893). 

Properties. — White crystalline solid or oiL B.p. 215°; m.p. 15°; sp. gr. 0-980. It 
combines with diazo compounds with direct formation of amidoazo derivatives, and is there- 
fore used as a " middle component " of disazo colouring-matters. 



^. 



.CeHj(0H5),NHJl:2:4:6] i.e, ^^^CV 



CH, 



CH, 

Preparation. — By heating crude xylidine (or the residual oils after separation of the 
meta- and para-xylidines) 10 pts. with methylalcohol (2 pts.) and hydrochloric acid (9 pts.) 
in an autoclave for 6 hours at about 250°. The pure '^-cumidine is separated from the 
product by means of its sparingly soluble crystalline nitrate (Eng. Pat. 3997*^). 

Properties. — Colourless crystals. B.p. 236° ; m.p. 62°. 



o-Anisidme (^Methyl Ether of o-Amidophenol) 

OCH, 
CeH4(0CH,)NHJl : 2] i.e, Q^^a 

Preparation. — By reduction of the methyl ether of o-nitrophenol (Miilhhauser, Ann. 
307, 239). 

Properties. — OiL B.p. 226° at 734 mm. Its acetyl derivative melts at 84°. 



o-Phenetidine {Ethyl Ether of o-Amidophenol) 

C8H4(0CH,)NH.J1 : 2] 

Preparation. — By reduction of the ethyl ether of o-nitrophenol (Forster, Journ. f. Prak. 
Chem. [2], 21, 344). 

Properties.— Oil B.p. 229° at 756 mm. 
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m-Amido-i'-cresol-methyl-ether 

CeH,(CH,)(NH,)(0CH8)[l : 3 : 4] 

Preparation, — By etherification and reduction of the m-nitro-^-cresol obtained by the 
treatment of ^-toluidine with nitric and nitrous acids (£er. 22, 348 ; 24, 1960). 

Properties, — White crystalline solid. B.p. 235°; m.p. 51-5°. Volatile with steam. 
Combines with diazo compounds with direct formation of amidoazo deriyatives. 

^-Amidobenzyl Alcohol 

CHaOH 
CeH4(NHj)OHaOH[l : 4] i,e, M 



and its anhydride -j C6H4<r I j- • 



NH, 



Preparation. — ^The anhydride is obtained by the reaction of formaldehyde (1 mol.) upon 
a cold solution of aniline (1 mol.) in presence of acid. For instance, a cold solution of 130 
pts. of aniline hydrochloride in 600 pts. of water is mixed with 75 pts. of 40% formalde- 
liyde solution and allowed to stand until the whole has become a thick yellow magma. It 
is then made alkaline and the base filtered off (Kallo and Co., (Jer. Pats. 95600 and 96851 
or 1895). 

Properties, — ^The simple ^^-amidobenzyl alcohol (obtained by reduction of ;?-nitrobenzyl 
alcohol) melts at 65°; its anhydride is a yellow amorphous powder of very high melting 
point. 

a-Naphthylamine (a-Amidonaphtfiaiene) 

NH, 

CioHy.NH, i,e. QQ 

Preparation. — By reduction of a-nitronaphthalene with iron and hydrochloric acid. 
An iron vessel provided with an agitator is charged with 800 pts. of iron borings, a little 
water, and 40 pts. of hydrochloric acid, and gently warmed: 600 pts. of granulated nitro- 
naphthalene are then slowly added, keeping the temperature at about 70° to 80°. When all 
has been added the temperature is maintained for 5 or 6 hours by blowing in steam, until 
the whole of the nitronaphthalene is reduced. The mass is then mixed with milk of lime 
(from 50 pts. of lime) and emptied out. The mixture is spread out on iron trays, which are 
placed on shelves in an iron retort. The latter is strongly heated and a current of super- 
heated steam is passed through until no more naphthylamine distils over. The naphthyl- 
amine is condensed in a worm surrounded with warm water, separated from water, dried, 
and rectified from an iron retort. Another method of separation from the iron consists in 
extracting the mass with solvent naphtha which is subsequently distilled off. The yield is 
fairly good, though considerably below the theoretical (Witt, Chem. Ind. 10, 215). 

Properties, — Flat colourless needles or plates. B.p. 300°; m.p. 50°. Nearly insoluble 
in water. Disagreeable smell. 

Valuation, — The commercial product forms grayish white or brownish crystalline 
lumps. It should melt nearly correctly, and only leave a trace of naphthalene, etc., on 
solution in dilute hydrochloric acid. 

Derivative. — By reacting with chloracetic acid it gives a - naphthylglydne 
Cj^H^ . NH . CH^COjH, a crystalline soUd of m.p. 198° (r/. Ger. Pat. 79861 of 1893). 
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o-Amido-yS-naphthol-ethyl-ether {Naphthylamim Ether) 

CMHe(NH0(OO,H5)[l : 2] 

Preparation. — By nitration and reduction of the )8-naphthol ether obtained by heating 
yS-naphthol with alcohol and sulphuric acid (Am. Pat. 421640; Paul, J. Soc, Chem, Ind, 
1897, 671). 

Properties. — Colourless needles. M.p. 114°. The corresponding methyl ether is 
obtained in the same manner, and melts at 125°. 

a-Naphthylaminemonosulphonic Acids 

CioHe(NHJSO,H 

All the seven possible monosulphonic acids of a-naphthylamine have foimd technical 
application : — 



CO 



o-Naphthylaminesulphonic Preparation,. — By heating dry powdered sodium naphthio- 
add (1 : 2). nate (1 pt.) with naphthalene (2 or 3 pts.) to the boiling point 

jjH^ of the latter for 2 or 3 hours (Landshoflf and Meyer, Eng. 

I8O3H Pat. 6195^; Cleve, Ber. 24, 3472 ; Erdmann, Ann. 275, 225 ; 

Bayer & Co., Ger. Pat. 72833). 

Properties. — Small glistening needles. Tolerably soluble in 
water (1 pt. in 225 at 15°). Its sodium salt forms small 
scales much less soluble than sodium naphthionate (1 pt. in 
60 pta of cold water). 

a-Naphthylaminesulphonic Preparation. — By hydrolysis of the a-naphthylaminedisul- 
add (1:3). phonic acid (1:3:6) by boiling with 75% sulphuric acid 

{Cleve's y-acid) (Kalle & Co., Ger. Pat. 64979). 

■^yj Properties. — Small sparingly soluble needles. The sodium 

salt is easily soluble. 



oo 



3JI 



a-Naphthylanlmesalphonic Preparation. — (1) By baking a mixture of equal mols. of 

add (1 : 4). a-naphthylamine and sulphuric acid, with which about 3% of 

{Piria*8 naphthionic acid) crystallised oxalic acid is incorporated, at a temperature of 

j^jj 170° to 180° until the mass becomes dry and brittle. 

Properties. — Small colourless needles. Very sparingly soluble 

in water (1 pt. in 4000 at 15°). Its sodium salt forms large 

SO3H colourless crystals ( + 411^0), easily soluble in water, insoluble 

in alcohol. Its diazo compound is white. 



00 



a-Naphthylaminesulphonic Preparation. — (1) By reduction of the nitronaphthalene- 
add L. (1:5). sulphonic acid (1:5). (2) By adding a-naphthylamine liydro- 

(Laurent's naphthalidinic chloride to fuming sulphuric acid (20% SO^) in the cold (Witt, 
acid) Ber. 19, 578). 

j^jj Properties. — Microscopic needles ; 1 pt. of the acid is soluble 

in 950 pts. of water at 15° ; in hot water it is tolerably easily 
soluble. Its sodium salt is soluble in alcohol. Its diazo com- 
HOjS pound is yellow. 

E 



00 
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jrlamineflllphonic Preparation. — Together with an equal amount of the follow- 

add ^1:6). ing acid and a little (1:3) acid by nitration and reduction of 

(Clev^B ^-add) yS-naphthalenesulphonic acid (Cleve, El, 26, 444) ; or together 

jjjj with the (1 : 5) acid by heating a-naphthylamine (1 pt.) with 

y\y\ cone sulphuric acid (5 pts.) for 24 hours at 125** to 130* 

"O^^^UU (Hirsch, Ber. 21, 2371 ; Erdmann, Ann. 276, 192). 

Properties, — Plates or needles. 1 pt. dissolves in 1000 
pts. of cold water. 

a-Naphthylamineaulphonic Preparation, — Together with the (1 : 6) by nitration and 

acid (1:7). reduction of naphthalene-)9-sulphonic acid. The mixture of 

{Cleve' s 6-ajeid^ acids obtained in this manner is usually used without separa- 

^Y{ tion, chiefly 6ub "middle component" in the preparation of 

HO s/V^ disazo colouring matters. 

Properties, — 1 pt. dissolves in 220 pts. of cold water. Its 
zinc salt forms yellow glistening needles. 






00 
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a-Naphthylaminesnlphonic Preparation, — By nitration and reduction of a-naphthalene- 

acids. (1:8). monosulphonic acid; it is separated from the (1:5) acid, 

{Schollkopf acid) which is formed simultaneously, by conversion into the sodium 

HO S NH salts, that of the (1:8) acid being the least soluble (Schollkopf 

AniL Co., Eng. Pats. 15775^^ and 15782^ ; Am. Pat 333034 ; 
H. Erdmaiin, Ann. 247, 318). 

Properties, — White needles. 1 pt. dissolves in 4800 pts. 
of water at 21°, in 240 pts. at 100°. Its diazo compound 
crystallises in greenish-yellow prisms, which on heating with 
water are readily converted into the sultone 0^^<^ go >[1 '• 8]. 



a-Naphthylaminedi8ulphonic Acids 

CioH5(NHa)(SO,H)a 

The following are technically important : — 



00 



a-Naphthylamine- Preparation. — (1) Together with the S-acid by nitration and 

disulphonic acid €(1:3:8). reduction of the mixture of the (1 : 5) and (1 : 6) naphthalene- 
HOjS NH disulphonic acids obtained by sulphonating naphthalene with 

sulphuric anhydride at the ordinary temperature ; it is separated 

teOgH from the S-acid by the greater solubility of its sodium salt 

{Constitution: Bemthmn, (Actienges. £ AnQinfabrikn., Eng. Pats. 4625^ and 5910^; 

Ber. 22, 3328) Am. Pat. 405938). (2) Nitration and reduction of the (1 : 6) 

naphthalenedisulphonic acid obtained by sulphonating yS-naph- 
thalenemonosul phonic acid with fuming sulphuric acid at 100°, 
or by sulphonating naphthalene with cone, sulphuric acid at 
90° to 120° (Ewer and Pick, Ger. Pat. 52724^; Bad. AniL 
und Soda Fabrik, Ger. Pat. appl. B. 9514 ; Bernthsen, Ber. 22, 
3328). 

Properties, — Colourless glistening scales. Its iacid sodium 
salt forms rather sparingly soluble long needles. Its diazo 
compound crystallises in small white needles ; by boiling with 
water it is converted into the naphthosultonesulphonic acid e. 
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a-Naphthylamine- 
disnlphonic acid S or S. 

(1:4:8) 

HO3S NHa 

CO 

S03H 
(Constitution: Armstrong 

and Wynne, Proc. Chem. 

80c. 1890, 126) 



a-Naphthylamine- 

disulphonic acid (1:4:6). 

(DahVs acid IL) 

NHo 

SO3H 

(Constitution: Armstrong 

and Wynne, Proc, Chem. 

Soc. 1890, 126) 



a-Naphthylamine- 

diflulphonic acid (1:4:7). 

(Dahl's acid III) 

NHa 
SO,H 



Preparation, — (1) By heating a-naphthylaminemonosnl- 
phonic acid S (1 pt.) with fuming sulphuric acid of 10% 
anhydride (3 pts.) at 100"* till soluble in water (Schollkopf 
AniL Co., Eng. Pats. 15775^ and 15782*^; Am. Pat. 
333034). (2) Together with the preceding acid (q.v,) by 
nitration and reduction of the mixture of (1 : 5) and (1 : 6) 
disulphonic acids of naphthalene, obtained by sulphonating 
naphthalene with fuming sulphuric acid at the ordinary 
temperatura 

Properties. — The acid sodium salt crystallises in long 
prisms, the neutral salt in long needles or clear yellow compact 
crystals ( + 2H2O). The diazo compound on boiling with 
water 'yields a-naphthosultonesulphonic acid S (Bernthsen, 
Per. 23, 3090). 

Preparation, — Together with the following acid by heating 
1 pt. of a-naphthylamine with 4 to 5 pts. of fuming sulphuric 
acid (25% SO^) at 120° ; or by further sulphonation of naph- 
thionic acid by the action of 3^ pts. of fuming sulphuric acid 
(25% SO3) upon 1 pt. of naphthionic acid at a temperature 
below 30^ for several days. The mixed acids are converted 
into calcium salts, and extracted with boiling 85% alcohol, 
when the calcium salt of the acid II. dissolves, whilst that of 
add III. remains insoluble (Dahl and Co., (Jer. Pat. 41957^; 
Erdmann, Ann, 275, 218). 

Properties, — Needles. Easily soluble in hot water, less in 
cold. Its salts are very soluble. The diazo compound forms 
small silky yellow needles, which give a yellow colouring 
matter on warming with dilute nitric acid. 

Preparation, — Together with a smaller quantity of acid II. 
by sulphonating a-naphthylamine or naphthionic acid with 
fuming sulphuric acid (see above). 

Properties, — Small needlea Sparingly soluble in cold 
water, easily in hot (1 pt. in 20). The diazo compound is 
converted into " Naphthol yellow S " on boiling with dilute 
nitric acid. 



o-Naphthylamine- Preparation. — By sulphonating a-naphthylaminesulphonic 

disulphonic acid (1:2:5). acid (1:2) with fuming sulphuric acid (Landshoff and Meyer, 
(Landshoff& Meyer's acid) Eng. Pat. 6195^). 

j^g Properties, — Not readily soluble. Its diazo compound forms 

jQ ji brilliant yellow needles. 



00 



HOjS 

a-Naphthylamine- Preparation, — By heating the salts of a-naphthylaminetri- 

onic acid (1:2:7). sulphonic acid (1:2:4:7) with water under pressure at 230° 

(KalWs acid) (Kalle and Co., Ger. Pat. 62634®^). 

jq^H Properties. — Fine needles. Its barium salt is very sparingly 

HOjS/V^SO H soluble even in hot water. The diazo compound forms easily 

\Xy soluble needles. 
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a-Naphthylaminetrisalphonic 

C,oH4(NH,)(SO,H), 

o-Naphthylamine- Preparation. — By heating naphthionic acid (1 pt.) with 

trisvlphonic acid (1:2:4:7). fuming sulphuric acid of 40% anhydride (3 to 4 pts.) for 

j^jj 10 hours at 120** (Meister, Lucius, and Bruning, Gter. Pat. 

H0YY>0,H 22545«). 

\/\/ Properties. — Its diazo compound is converted into " Naphthol 

SOsH yellow S " on warming with dilute nitric acid. 

a-Naphthylamine- Preparation. — By further sulphonation of a-naphthylamine- 

triBOlphonic acid (1:2:4:8). 8- monosulphonic or 4:8- disulphonic acid with fuming 

{NaphthsiUtam-disulphonic sulphuric acid at 100"* (Bayer and Co., Eng. Pat. 49 TO'*; 

acid S) Dressel and Kothe, Ber. 27, 2139). 

HO s NIL, Properties. — Does not combine with diazo compounds, and 

is not diazotisabla 
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|SO,H 
SOsH 



a-Naphthylamine- Preparation. — By nitration and reduction of the naphthalene- 

trisulphonic acid (1:3:6:8). trisulphonic acid obtained by direct sulphonation of naphtha- 
HO3S NHa lene (Koch, Eng. Pat. 9258**). 

/N/N Properties. — Its diazo compound is colourless. 

HOsSlJI^SOsfl 

a-Naphthylamine- Preparation. — By nitration and reduction of the naphthalene- 

trisulphonic acid (1:3:5:7). trisulphonic acid formed by further sulphqnation of the (2 : 6) 

^^ naphthalenedisulphonic acid (Cassella and Co., Eng. Pat. 

ll^sOgH Properties. — Its acid sodium salt and its diazo compound 

HOgvS are sparingly soluble. 

a-Naphthylamine- Preparation. — By nitration and reduction of naphthalene- 

trisulphonic acid (1:4:6:8). trisulphonic acid (1:3:5) (Eng. Pat. 515®*). 

HOS NH, Properties. — In alkaline solution it has an intense green 

/\\ fluorescence. Its acid sodium salt forms easily soluble needlea 

HO,s(JJ 

SO,H 

/9-Naphthylamine (fi-amidonaphthalene) 

IXH, 



CioHy.NHj i.e. QQ^ 



Preparation. — By heating )8-naphthol (10 pts.) with strong aqueous ammonia (7 J pts.) 
in an autoclave at 200°. When cold the melt is powdered, and after extracting unaltered 
^-uaphthol with aqueous caustic soda, is distilled in vacuo (Bad. AniL und Soda Fabrik, 
Ger. Pat. 14612^). 

Properties. — ^White pearly plates. B.p. 294°; m.p. 112°. Odourless. Soluble in 
hot water, sparingly in cold. Tolerably volatile with steam. 
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Valtuition. — The commercial product forms pinkish -white crystalline lumps, almost 
odourless. It should melt correctly, and only leave a small residue on solution in dilute 
hydrochloric acid. 



iS-Naphthylaminemonosulphonic 

CioH«(NHa)S03H 

The following four isomers are employed technically, either separately or more or less 
mixed with one another :— 



yS-Naphthylamine-a- 
sulphonic acid (2:8). 

(Badische acid) 
HOjS 



00' 



(CoTistitution : Armstrong 

and Wynne, Proc, Chem. 

5ac. 1888, 105 ; 1889,53; 

Witt, B. 21, 3490) 



Preparation, — (1) Together with the 7 (about40%), /3 (about 
5%), and B acid (about 5%) by heating ^-naphthylamine (1 pt.) 
with cone, sulphuric acid (3 to 3^ pts.) for 5 or 6 hours at 
100° to 105' (Bad. Anil, und Soda Fabrik,Ger. Pat. 20760^^). 
(2) Together with the 7-acid (about 70% 7 and 30% a) by 
warming )8-naphthylamine (1 pt.) with fuming sulphuric acid 
of 20% SO3 (3 pts.) at 85° for a short time (Dahl and Co., 
Eng. Pats. 7712^ and 77 13®^. (3) Together with the 7.acid 
(55% 7 and 45% a) by treating ^-naphthylamine (1 pt.) with 
cone, sulphuric acid (3 pts.) at the ordinary temperature (15° to 
20°) for several days (Dahl and Co.). The a-acid is separated 
from its isomers by extracting the mixed sodium salts with 
boiling 90% alcohol, in which the sodium salts of the /8-, 7-, 
and S-acids are readily soluble, but not the a-sodium salt. 

Properties, — Prisms. Very sparingly soluble in water. Its 
sodium and ammonium salts crystallise in large soluble prisms. 
Its diazo compound is a sparingly soluble greenish yellow 
precipitate. 



)9-Naphth7lamine-/3- 
sulphonic add (2 : 6). 

(Bronner's acid) 

(^Constitution: Armstrong 

and Wynne, Proc, Chem. 

iSbc. 1889, 5 1 ; 1890,130) 



Preparation, — (1) By heating )9-naphthol-)8-sulphonic acid 
S with aqueous ammonia in an autoclave at 180° for several 
hours (BrQuner, Eng. Pat. 3724®^ Am. Pat. 332829). 
(2) By baking the acid sulphate of ^-naphthylamine at 200° to 
210° (Liebmann, Mon. Scien, 1886, 1043). (3) Together with 
about an equal quantity of the S-acid by heating )9-naphthylamine 
sulphate (1 pt.) with cone, sulphuric acid (3 pts.) at 150° to 160° 
(Bayer and Duisberg, Per, 20, 1426 ; Schultz, Per. 20, 3158). 

Properties, — Prismatic needles or silky plates. Its ammo- 
nium salt forms very large thin plates with violet fluorescence. 



y3-Naphth7lamine-7- 

sulphonic acid (2 : 5). 

{DahVs acid) 



00™- 



HQgS 

{Constitution: Armstrong 

and Wynne, Proc. Chem, 

^oe. 1889, 48 ; 1890,128) 



Preparation, — Together with the a-acid (see above) by 
sulphonating )8-naphthylamine at low temperatures. Separ- 
ated by the solubility of the sodium salt in boiling alcohol of 
90%, which leaves the sodium salt of the a-acid undissolved 
(Dahl and Co., Eng. Pats. 7712** and 7713®*; Green, Chem. 
Soc. 1889, 35). 

Properties, — Long white needles. Sparingly soluble in 
water. Its diazo compound is a microcrystalline greenish 
yellow powder. 
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yS-Naphthylamine-S- 
sulphonic acid (2 : 7). 

{Bayer's acid) 
(Cassella's acid F) 

ho,s/V\nh, 

{Constitution : Weinberg, 
Ber, 20, 2910) 



Preparation. — (1) By heating ^-naphtholsulphonic acid 
F {q,v.) with 2 pts. of aqueous ammonia (20%) in an auto- 
clave at 250° for six hours (Cassella, Eng. Pat 12908^; Am. 
Pat. 362560 ; Weinberg, Ber. 20, 2907). (2) Together with 
the )8-acid by heating yS-naphthylamine sulphate (1 pt) with 
cone, sulphuric acid (3 pta) at 150** to 160° (Bayer and Co., 
Eng. Pat. 5646®®). The two acids can only be separated with 
great difficulty. 

Properties. — Long fine needles. More soluble in warm 
water than the )8-acid (separation). The calcium salt forms 
plates ( + 6HjO) with blue fluorescence. The diazo compound 
is an orange-red crystalline powder. 



/S-Naphthylaminedisnlphonic Acids 

CioH.(NH,)(SO,H), 

The following isomers have at present foimd technical application :- 



)8-Naphthylamine- 
disulphonic acid R or a. 

(2:3:6) 
{AmidO'R'Salt) 

/VNnh, 

{Constitution: Armstrong 

and Wynne, Proc. Chem. 

Soc. 1890, 12 and 128) 

)8-Naphthylamine- 
disulphonic acid G or 7 

(2:6:8) 
{AmidO'G'Salt) 



Preparation. — By heating /8-naphtholdisulphonic acid R 
with aqueous anunonia in an autoclave at 200° to 250** (Duis- 
berg and Pfitzinger, Ber. 22, 396). 

Properties. — Its diazo compound forms sparingly soluble 
small yellow needles. The acid combines with diazo compounds 



jNH, 



{Constitution : A. and W.) 



)8-Naphthylamine- 

disulphonic add S or F. 

(2:3:7) 

CO: 

{Constitution : A. and W.) 



HO^Sr 






Preparation. — (1) By heating /8-naphthylaminesulphate 
(1 pt.) with fuming sulphuric acid of 25% SO3 (3 pts.) at 110** 
to 140° (Gans and Co., Eng. Pat. 816^*). (2) By heating 
)8-naphtholdi8ulphonic acid G with aqueous ammonia under 
pressure. (3) By long action of fuming sulphuric acid of 
20% SOg upon the a-monosulphonic acid at ordinary tempera- 
tures (Armstrong and Wynne, Proc. Chem. Soc. 1890, 128). 

Properties. — Both the acid and its salts are easily soluble in 
water. It does not combine with diazo compoimds. 

Preparation. — By heating the yS-naphtholdisulphonic acid S 
with aqueous ammonia for 12 hours at 200° (Cassella and Co., 
Gei. Pat. 46711^). 

Properties. — Sparingly soluble in cold water, readily in hot. 



iS-Naphthylamine- 
disulphonic acid 0. 

(2 : 4 : 8) 

HO,S ^ 



CO' 



SO,H 



Preparation. — Naphthalenedisulphonicacid (1 : 5)is nitrated 
in sulphuric acid solution, the mixture poured into salt and 
water, and the precipitated sodiimi salt is reduced (Ccussella, 
Ger. Pat. appL C. 3542). 

Properties. — Concentric prisms. The alkaline solution has 
a deep blue fluorescence. Its diazo compound forms small 
yellowish needles, rather sparingly solubla 



[ 31 ] 

)3-Naphthylamine- Preparation. — By further sulphonation of )8-naphthylamine- 

disnlphoxiic IL of A. and W. sulphonic acid y (Armstrong and Wynne, Froc. Chem. Soc, 
(2:5:7) 1890, 128), or of yS-naphthylaminesulphonic acid 8 (Ger. Pat. 

>. yv 79243 ; Ber. 27, 1194). 

HOjS/y^NH, ^ 

HO,S 

/S-Naphthylamine* ** Preparation. — By heating )3-naphtholtrisulphonic acid 

trisulphonic acid. (2:3:6:8) with aqueous ammonia under pressure at 200'' to 

(2:3:6:8) 250**. Also by further sulphonation of the G-disulphonic acid 

jjQfl with fuming sulphuric acid at 120** to 130° (Dressel and 

/VN^^s Kothe, Ber. 27, 2152). 

HOaSl^^lsySOsH Properties. — Its acid potassium salt forms rather sparingly 

soluble glistening needles ( + l^H^O). 



SEOONDABT AND TERTIART AMINES AND THEIR DERIVATIVES 

• Monomethylaniline 

NHCH3 

CeHjNHCCHj) i.e. A 

Preparation. — ^By heating aniline hydrochloride or a mixture of aniline and hydrochloric 
acid with rather more than 1 moL of methyl alcohol at 180"* in an autoclave. The product 
is basified and fractionated. The commercial product contains 90 to 95% of pure mono- 
methylaniline. 

Properties. — Colourless oil. B.p. 192°; sp. gr. at 15°= -976. The salts are un- 
crystallisable and easily soluble. By nitrous acid it is converted into the oily nitrosamine 
CgHg«N(CH3)(N0), which by the action of alcoholic hydrochloric acid undergoes isomeric 
change into the j^-Nitrosomethylaniline CgH^(N0)NHCH3. 

Dimethylaniline 

Preparation. — By heating a mixture of aniline (75 pts.), aniline hydrochloride (25 pts.), 
and methyl alcohol (free from acetone) (75 pts.) in a cast-iron aiftoclave at 230° to 270°. 
The product is rectified. The yield is about 120 pts. from the above proportions (Schoop. 
Chem. Ztg. 1887, 253 ; J. Soc. Chem. Ind. 1887, 436). 

Properties. — Colourless oil. B.p. 192°; sp. gr. at 15° = '96. Solidifies at +«5° to a 
crystaUine soUd. 

Valuation. — The commercial product is usually nearly pure. It should have the correct 
specific gravity and distil completely between 190° and 192°. Dissolved in a little ether 
and mixed with a drop or two of cone, sulphuric acid it should give no precipitate of aniline 
sulphate. The presence of monomethylaniline is detected and roughly estimated by mixing 
5 c.c. of the oil with 5 c.c of acetic anhydride and observing the rise of temperature : each 
degree rise indicates about J% of monomethylaniline. A more accurate method is to distil ofiF 
the dimethylaniline and excess of acetic anhydride and weigh the residue of methylacetanilide. 
A good sample should not contain more than J to 1% of monomethylaniline. 

Derivatives. — By fuming sulphuric acid it is converted into the m-sulphonic acid 
C^^N(CH,)3-S03H[1 : 3]. By the action of nitrous acid on a cold solution of the hydro- 
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rUliuulo, /^^lltlNiOdtnttliylaililine C^H^(N0)*N(CH^^1:4] is formed, which crystallises 
lu lai>;o >((\vu )4(iti« of nui>« 92; volatile with steam. The nitroso compound is reduced by 
/auo vluMi m\k{ hvxliwhloric Hcid to ;)-Amidodimeth7laniline (dimethyl-^phenylenediamine) 
i\,U vNH.^ N^n^'^Jl :4]»a liase which forms long white needles of m.p. 41° and b.p. 257% 
(Mul in vNWiilv ekUuUlo in water. 

m-Nitrodimethylaniline 

lWfHu\ttion. — Together with the para isomer by nitration of dimethylaniline (135 pts) 
diMrtiilvotl iu 100/;^ sulphuric acid (500 pts.) with a mixture of nitric acid of 87% (81 pts.) 
uiul 100 ;, Mulphuric acid (200 pts.) at 0"* to 5°. The product is poured into 5000 pts. of 
Nviitor, tlUonul from tiie precipitated para isomer, and the filtrate neutralised with caustic 
mnla. Tho yiolil is 135 pts. of meta and 32 pts. of para. 

J'roperiirs. — Large orange-red crystala M.p. 61°. Easily volatile with steam. On 
nuliuaion it gives the Dimethyl-m-phenylene diamine, which boils at 268° to 270°. 

J)env(iHvea, — By combination with methyl iodide it yields the nitroammoniimi base 
wliic'ii on nnluction with zinc and hydrochloric acid gives m-Amidophenyltrimethylammo- 
nlum ohloride. This compound is employed as " first component " in the preparation of the 
liuHJc-ii/o or tIanuH colours. It forms a characteristic zinc double chloride which crystallises 
ill thiciic colourless prisms (Eng. Pat. 14494^). 

Monoethylaniline 

CaHa.NH(C3,H5) i,e. Q 

/'rrparfUion. — By heating aniline and aniline hydrochloride or a mixture of anilme and 
liydrocJiloric iwJd witli rather more than 1 moL of ethyl alcohol at 200°. 

Prnprrties, — Colourless oil. B.p. 204°; sp. gr. at 18° = '954. Its salts are very 
Holuble in water. The hydrochloride crystallises in needles. 

Diethylaniline 

rrq)aration, — By heating aniline hydrochloride and aniline with rather more than 2 
iiioIh. of ethyl alcohol (see dimethylaniline). The product contains a considerable quantity 
of monoethylaniline. It is obtained more readily and in nearly theoretical yield by heating 
aniline hydrobromide wi#h 2J mok. of ethyl alcohol at 145° to 150° (Staedel, Ger. Pat 

2rJ41«'0. 

J'rojjerties, — Colourless oiL B.p. 214° ; sp. gr. at 18' = '939. 

Vidiuition. — See dimethylaniline. It should distil to the extent of 90% between 212° 
and 214°. 

Derivatives. — By nitrous acid it is converted into j?-nitrosodiethylaniline, which 
foriiiH largo green prisms of m.p. 84°, sparingly soluble in water. By reduction with 
zin(i (lust and hydrochloric acid the nitroso compound yields j^-Amidodiethylaniline 
C,lI/Nig.N(C,H^,[l:4]. 

Beiuylaiiiline 

CaH5.NH.CHa.CeH5 Le, <[^NH . CH2<|3^ 

Preparation, — By heating aniline with benzyl chloride at 160° (Fleischer, Autl 138, 
225). 

Properties. — Prisms. B.p. 310°; m.p. 33°. 
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Methylbenzylaniline 

C6H5.N(CHjf)CHaCaH5 

Preparation, — By heating equal mols. of monomethylaniline, benzyl chloride, and 
aqueous caustic soda at 100° (Nolting, Jahresber. 1883, 702). 

Properties. — Oil B.p. 308°. 

Svlphonic acid. — By fuming sulphuric acid at 50° to 60° it is converted into the easily 
soluble sulphonic add CeH,.N(CH3).CH,.C,H,.S03H. 



Ethylbenzylaniline 

CeHB.NCCgHBJCHjCeHs 

Prepared in the same way as the methylbenzylaniline. Oil. B.p. 286° uncorr. at 710 
mm. ; sp. gr. at 18° = 1034. By fuming sulphuric acid at 50° to 60° it is converted into 
the easily soluble sulphonic acid CgHg-N(C2Hg)-CH2-CgH^(S03H), which is used for the 
preparation of " Acid green," " Thiocarmine E," " Formyl violet," etc. By nitrous acid it 
is converted into a nitroso compound which forms steel-blue crystals of m.p. 62°. 



Methyl-o-toluidine 

Preparation. — By heating o-toluidine (75 pts.) with methyl alcohol (40 pts.) and 
hydrochloric acid (70 pts.) for a day at 200° to 220°. 

Properties. — Colourless oil. B.p. 208° ; sp. gr. at 15° = 0-973. 



Ethyl-o-toluidine 

Prepared like the preceding. OiL B.p. 214''; sp. gr. at 15° = 0-9534. 



Diphenylamine 



(C8H5)aNH i.e. C^N 




Preparation. — By heating equal mols. of aniline and aniline hydrochloride in an 
autoclave for several hours at 220°. The product is boiled with dilute hydrochloric acid 
to remove unaltered aniline, and the diphenylamine which remains insoluble is distilled. 
The yield is 60 to 70% of the aniline: 

Properties. — Monoclinic plates. B.p. 310°; m.p. 54°. Gives a deep blue colour on 
adding a drop or two of nitric acid to its solution in cone, hydrochloric or sulphuric acid. 
Is a very weak base, its salts being decomposed by water. 

Valuation. — The commercial product is a yellow crystalline solid of pleasant smell. 
It should melt tolerably correctly and contain no oil. 

Derivatives. — Various derivatives of diphenylamine are employed in the preparation 
of sulphide colours. They are prepared by the action of dinitrochlorobenzene (1:3:4), 
dinitrodichlorobenzene (1:3:4:6), and nitrochlorobenzenesulphonic acid (1:4:3) upon 
p-phenylenediamine, jp-amidophenol, and amidosalicylic acid. The most important is the 
Dinitrooxydiphenylamine [4:3:l]CgH3(N02)3-NH.C^H/OH)[l:4] obtained from dinitro- 
chlorobenzene (1:3:4) and 27-amidophenol. 
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Methyldiphenylamine 

PreparcUion. — By heating diphenylamine (100 pts.), hydrochloric acid (68 pta), and 
uiethyl alcohol (24 pts.) for 10 hours at 250"* in an autoclave (Girard, Bl. 23, 2). 
^Fivperties.— Oil B.p. 293°; sp. gr. 2^^ = 10476. 



Dimethyl-o-naphthylamine 

ttCioHy.N(CH,), 

Prepared by heating a-naphthylamine hydrochloride with methyl alcohol at 180*. 
OHy liquid B.p. 273"* uncorr. (Friedlander and Welmans, £er. 21, 3123). 



Dimethyl-yS-naphthylamine 

/3C,oH,.N(CH,)a 

Is formed by the action of dimethylamine on yS-naphthol. Crystalline solid. B.p. 
305"; m.p. 46°. . 



Fhenyl-a-naphthylamine 

H 
aOioH7 . NH • CeHj i,e. 




"S 



l^eparation, — By heating a-naphthol with aniline or aniline hydrochloride at a high 
toiu)H>mture. 

l^operties, — Colourless plates or needles. B.p. 335** at 238 mm.; m.p. 62^ Is 
vu^4u)'iHl for the preparation of " Victoria blue." 



Methylphenyl-a-naphthylamine 

ttCioH7N(CH,)CaH5 

I'n^pared by heating phenyl-a-naphthylamine with methyl alcohol and hydrochloric 
<wut Its solutions show a blue fluorescence. 



Phenyl'/S-naphthylamine 

/SCioH^NH.CeHj i.e. <(]^-N-l^/J 

IWparation. — By heating yS-naphthol (6 pts.) with aniline hydrochloride (5 pts.) for 
7 vu' 8 liDiirs at 170° to 190°. Also by heating yS-naphthol (7 pts.) with aniline (5 pta) 
t'oA 10 hours at 200° to 210°. The operation is performed in an open vessel (Ger. Pat. 
I iOlw""). The product is boiled with dilute hydrochloric acid to remove unaltered aniline 
iiUil with caustic soda to remove unaltered naphthol, and the phenyl-yS-naphthylamine is 
ilriiHl and distilled. 

J^operties. — Colourless needles or trimetric crystals. B.p. 395** ; m.p. 108**. Sparingly 
ailtublo in cold solvents, easily in hot, with a blue fluorescence. 
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j'-Tolyl-a-naphthylamine 

aCioHy . NH ■ CeH/CHJCl : 4] 

Prepared from a-naphthol and paratoluidine in the same way as phenyl-a-naphthylamine 
(Friedlander, Ber. 16, 2084). Short colourless prisms which melt at 79''. 

j>-Tolyl-)3-iiaphthylaiiiiiie 

/3C10H7 • NH . CaH4(CH,)[l : 4] 

Prepared from ^-naphthol and paratoluidine in the same way as phenyl-/8-naphthyl- 
amine (Friedlander, Ber. 16, 2078). Colourless plates of m.p. 103°. Sparingly soluble 
in alcohoL 



0-CH=CH 

Preparation, — By heating a mixture of aniline (216 pts.), nitrobenzene (144 pts.), 
glycerine (600 pts.), and sulphuric add (600 pts.), for a day at about 125°, then at 180° 
to 200** till the reaction is complete. The mixture is diluted with water, and the excess 
of nitrobenzene is boiled off; it is then made alkaline with soda, and the quinoline is 
distilled off and freed from aniline by treatment in acid solution with potassium bichromate 
or sodium nitrite. The- yield is about 70% of the theoretical (Skraup, Mon,f, Chem. 1, 
317; Konig^, Ber. 13, 911). 

For the preparation of colouring matters it is usually obtained from the basic portion 
of coal tar oils, and contains, in addition to quinoline, qoinaldine and isoqidnoline 

<CH=CH 
I , to the presence of which the formation of some of the derived colours 

is dua 

Properties. — Colourless oil. B.p. 238**; sp. gr. at 20° =1-0947. It forms easily 
soluble salts. The picrate crystallises in yellow needles of m.p. 203**. 

Qninaldine {Methylquinoline) 

n u XT • A-C(CHs)=CH 

Preparation. — ^By boiling a mixture of aniline (100 pts.), paraldehyde (150 pts.), cone, 
hydrochloric acid (200 pts.), and aluminium or zinc chloride (5 pts.) for 4 or 5 hours 
(Eng. Pat. 956^). Also by melting with zinc chloride the condensation product obtained 
by the action of paraldehyde (5 pts.) upon a cold solution of aniline hydrochloride (8 pts.) 
in water (16 pts.) (Eng. Pat. 4207^). The base is distilled off with steam after making 
alkaline. The latter method gives the best yield. 

Properties, — Colourless oil. B.p. 246°. Chiefly used for the preparation of " Quinoline 
yellow." 

Oarbazole 

CAN u. ^;^;>NH o. Qi^Q 

Preparation. — (1) Occurs in crude anthracene, from which it is extracted by boiling 
with strong aqueous caustic potash imtil all the water has evaporated. The layer of 
anthracene is removed, and the caustic potash is dissolved in water by which the carbazol 
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potassium C^^HgNK which it contains is decomposed and the carbazol separates. It is 
purified by crystallisation from alcohol or toluene. (2) By boiling thiodiphenylamine 

C6H4<j^jj>CeH4 (obtained by heating diphenylamine with sulphur) with copper powder 

(Goske, Ber. 20, 233). 

Properties, — Colourless plates or tables. B.p. 351° corr. ; m.p. 238*^. Sublimes readily. 
Its sulphuric acid solution gives a blue colour with a trace of nitric or nitrous acid. The 
picrate forms red needles of m.p. 182°, slightly soluble in cold alcohol or benzena 



DIAMINES AND THEIR SULPHONIO ACIDS 

m-Phenylene diamine (m-'IHamidobenzene) 

CeH^CNHaMl : 3] i.e. (\^ 

Preparation. — By reduction of m-dinitrobenzene with iron and hydrochloric acid. The 
operation is performed in a large iron "reducer" (see Aniline), which is charged with 200 
pts. of dinitrobenzene and 200 pts. of water. The mixture is raised to the boil by blowing in 
steam, 16 pts of hydrochloric acid are put in, and then 420 to 450 pts. of ground cast-iron 
borings are slowly added, keeping up a vigorous reaction. When the reduction is complete, 
sodium carbonate is added until slightly alkaline, the mass is boiled up with 800tol000 
pts. of water, and the solution of the phenylene diamine filtered from the iron sludge, which 
is again extracted with water. This solution is either used direct (e,g, for Bismarck brown or 
Chrysoidine), or is neutraUsed with hydrochloric acid and evaporated. On adding strong 
caustic soda solution to the concentrated solution of the hydrochloride the base separates 
as an oil, which rises to the surface and solidifies on cooling. It is purified by distillation. 

Properties, — Colourless crystalline solid which quickly becomes coloured in the air. 
B.p. 287''; m.p. 83°. Easily soluble in water. With sodium nitrite and acetic acid it 
gives a brown colour, even in very dilute solution. 

Derivatives, — The Nitro-m-phenylene diamine CgH3(NH2)2N02[l : 3 : 4] is obtained by 
nitration and saponification of the diacetyl derivative or by heating ^^-nitranilinesulphonic 
acid with aqueous ammonia under pressure at 180° (Fr. Pat. 314468^*^^). 

The m-Phenylene diamine disnlphomc acid is prepared by heating the diamine hydro- 
chloride with fuming sulphuric acid of 40% SOg (5 pts.) at 100° to 120° for several hours. 
Colourless crystalline powder (Eng. Pat. 14678®^). 



j7-Phenylene diamine (p-Diamidohenzene) 

CJI/NHJil : 4] i,e. Q 



Preparation, — By reduction of ^^-nitraniline or amidoazobenzene with iron and 
hydrochloric acid. 

Properties. — Colourless crystals. B.p. 267"*; m.p. 140®. Easily soluble in water. 
By oxidising agents it is converted into quinone. When oxidised in presence of aniline 
or o-toluidine it yields blue indamines, which on boiling are converted into safranines. 

Derivatives. — ^The acetyl derivative CgH^(NH2)NH-CO-CH3 is formed by careful 
reduction of ^-nitracetanilide, and crystallises from water in needles of m.p. 191^ 
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m-Tolylene diamine {Diamidotolttene) 

CH3 

. CeH8(CH8)(NHa)a[l:2:4] i.e. Q^^a 

Preparation, — "Bj reduction of m-dinitrotoluehe with iron and hydrochloric acid in the 
same way as m-phenylene diamine (q^v,). The base crystallises from the strong aqueous 
solution in large prismatic crystals. 

Properties. — Rhombic prisms. B.p. 280*"; nLp. 99^ Easily soluble in hot water. 
With nitrous acid it reacts like m-phenylene diamine. 

Sulphonic acid, — Fuming sulphuric acid in excels converts it into the monosulphonic 
m^id C,H/CH3XNH3),S03H. 



jp-Tolylene diamine 

CH, 



CeH,(CH,)(NH2)Jl : 2 : 5] i.e, jj^^ 



Preparation. — By reduction of amidoazotoluene (from o-toluidine) with zinc dust and 
hydrochloric acid (Nietzki, Per. 10, 1158). 

Properties. — Colourless tables. B.p. 274° ; m.p. 64°. Easily soluble in water. 
Oxidised in presence of aniline or orthotoluidine it gives blue indamines, which on boiling 
are converted into safranines. 

Dimethyl-i^-phenylene diamine 

C8H4(NH,) N(CH,)il : 4] 

Preparation. — A solution of sodium nitrite (7 pts.) in water (20 pts.) is slowly run 
into a solution of dimethylaniline (10 pts.) in hydrochloric acid (50 pts.) and water 
(60 pts.) mixed with chopped ice (40 pts.). The nitrosodimethylaniline obtained is 
reduced by slowly adding zinc dust to the mixture until the yellow colour of the solution 
has completely disappeared. It is then filtered, and the filtrate after concentration is mixed 
with caustic soda and extracted with benzene. 

Properties. — Long needles. B.p. 257°; m.p. 41°. Very soluble in water. 

Thiosviphonic acid C,H3(NH2)(S.S03H)N(CH3)2[1 : 2 : 4].— Obtained by oxidation of 
the diamine in presence of sodium thiosulphate with sodium bichromate and acetic acid. It 
forms sparingly soluble white crystals. 



Diphenyl-m-phenylene diamine 

CeH4(NHC8H5)Jl : 3] 

Preparation. — By heating resorcin with aniline in presence of calcium chloride and a 
little zinc chloride at 210° (Calm, Per. 16, 2795). 

Properties. — Flat needles. M.p. 95°. Insoluble in water, sparingly soluble in cold 
alcohol. 

Di-^-tolyl-7n,-phenylene diamine 

CaH^CNHC^Hr)^! : 3] 

Prepared in the same way from resorcin and /^-toluidine. Long needles. M.p. 137°. 
(Hatschek and Zega, Jour. pr. Chem. [2] 33, 218.) 
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/S-Dinaphthyl-ni-phenylene diamine 

C,H,(NHCioH,/3)J:1 : 8] 

IWeparation. — By heating m-phenylene diamine (108 pts.) with )8-naphthol (320 pts.) 
ul 2()(i t(i 300 ' for Boveral hours. The melt is extracted with hot caustic soda, then ground 
uimI cixtriicUid witli alcohol. The residual dinaphthylphenylene diamine is nearly pure. 

I'^ropertiea. — Needles. M.p. 191°. Nearly insoluble in most solvents. 



Diphenyl-(2 : 7)-naphthylene diamine 

0,oH.(NHCeH,)[2:7] i.e. C.H,NHQQNHCeH, 

] Reparation. — By heating (2 : 7)-dio3cynaphthalene (16 pts.) with aniline (37 pts.) and 
aniline hydrochloride (13 pts.) at 140° to 180°(Durand and Huguenin, Eng. Pat. 14283*; 
(]or. Pat. 40886^). 

Properties. — Silvery plates. M.p. 164°. Sparingly soluble in alcohoL 



Di:P-tolyl-(2 : 7)-naphthylene diamine 

CioHe(NHC,HT)J2 : 7] 

Preparation. — By heating (2 : 7)-dioxynaphthalene with ^-toluidine and p-toluidine 
hydrochloride (Durand and Huguenin, loc. cit.). 

Properties. — Fine needles. M.p. 237°. Nearly soluble in alcohoL 

j^-Diamidodiphenylmethane 

Preparation. — By heating formaldehydeanilide CgHg«N:CHj (obtained by com- 
bination of formaldehyde with aniline) with aniline hydrochloride and aniline at 100* 
(Meister, Lucius, and Briining. Eng. Pat. 206788»; Ger. Pats. 53937® and 555658»). 

Properties. — Silvery plates (from water) or large crystals (from benzene). M.p. 86^ 
The sulphate is tolerably soluble in water, sparingly in alcohoL 

jT^-Diamidoditolylmethane 

[i : IJNHa • C^Pe • CH, • C^U^ • NHJl : 4] 

Preparation. — From formaldehyde and o-toluidine in the same way as the preceding 
(Meister, Lucius, and Briining). 

Properties. — Glistening plates. M.p. 149°. Its sulphate is easily solubla 

^-Tetramethyldiamidodiphenylmethane 

[4 :l](CH,)aN • CeH* • CH, • CeH^ • N(CH,X£1 : 4] 

Preparation. — By heating dimethylaniline (254 pts.) with hydrochloric acid of sp. gr. 
119 (254 pts.) and formaldehyde of 40% (75 pts.) for 12 hours at 100° {Per. 36, 358> 
Properties. — Glistening plates. M.p. 90°; b.p. 390°. 
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j^p-Diel^yldibenzyldiaimdodiphenylmethanedisulphoxiic Acid 

„ p^eH4 • N(C>H5) . OH, • CjH^ • SO,H 
^^^eH4 • NCCjHj) . CH, • CeH4 • SO,H 

Preparation. — By heating ethylbenzylanilinesulphonic acid with an aqueous solution of 
formaldehyde (Cassella and Co., Eng. Pat. 857*^ Geigy and Co., Ger. Pat. 59811«>). 

Properties, — By oxidation with potassium bichromate or lead peroxide it is converted 
into the corresponding carbinol (OH)HC{C,H,.N(C2H^).CH,.C,H^.S03H}2. 

j^p-Tetramethyldiamidodiphenylcarbinol (tetramethyldiamidobenzhydrol) 

H 


[4 : 1XCH,)2N . CeH4 • CH(OH) • CeH4 • N(CH,)a[l : 4] le. (CH,)aN<(3-C-<3N(CH8), 

Preparation, — ^A solution of tetramethyldiamidodiphenylmethane (20 pts.) in water 
(50 pts.) and hydrochloric acid (2 mols.) is diluted with 1600 pts. of water, mixed with 
acetic acid glac (9-4 pts.) and oxidised at 0° under rapid agitation with a thin paste of 
lead peroxide (containing 18-8 pts.). The lead is removed by adding Glauber salt (26 
pts.) and the base precipitated from the filtrate by caustic soda (Mohlau and Heinze, Ber. 
35, 359). 

Properties, — Colourless triclinic prisms. M.p. 96^ Forms colourless solutions in 
benzene and ether^ blue in alcohol and acetic acid. 

j^-Amido-benzyl-dimethylamine 

CeH^CNHj) . CHa • N(CH,)J1 : 4] 

Preparation. — By the reaction of dimethylamine upon p-nitrobenzyl chloride (or the 
crude nitration product of benzyl chloride) and reduction. 

Properties. — ^Thick colourless oiL B.p. a little above 300"*. Soluble in water. Em- 
ployed for the preparation of basic azo dyestufb (Cassella and Co., Eng. Pat. 22572^^; Ber. 
28, 1140). 



PBIMABT AMINES AND DIAMINES USED IN THE PREPARATION OF 

SUBSTANTIVE COTTON COLOURS 

Dehydrothio-i'-tolTlidine (Amidohenzenyl-o-amidothiocresol) 

C,He<|>C.CA(NH,)[l:4] t... ^'Tj|>C<I>NH, 

Preparation. — Together with primuliue base, by heating paratoluidine (2 mols.) with 
sulphur (4 atoms) at 180° to 250° till the evolution of hydric sulphide has ceased. It is 
separated from the primuline base by extraction with solvents or by distillation in vacuo 
(Green, J. Chem. Soc. 1889, 228). 

Properties. — Long yellowish iridescent needles. M.p. 191° uncorr. ; b.p. 434° uncorr. 
at 766 mm. Very slightly soluble in water, moderately in alcohol. Its solutions have a 
violet-blue fluorescence. Its salts are decomposed by water. When heated with sulphur it 

yields Primuline base C8H,(CH,)<^>c.CcH,<|>c.CeH,<^>o.CeH4.NH, with evolution of 

hydric sulphide. Its diazo compound is easily soluble. 
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.<././<M/tn ami V^\\^K'ii^)<^^0 C^\\»{lflii)HOall. Prepared by sulphonating the base 

.. ,ili iiimm>; .ul^iluivu-. mml ut 40" to 50°. It crystallises in yellow needles ( + H^O) or 
.1 u»..i. li .ilUa;j V ^ '^UjjO), iiiHoluhle in water. The ammonium salt forms sparingly soluble 
,>liUr. |.l.iUi:i ( ^ ll^O). Tho copper salt is a brownish red insoluble precipitate. 



Dohydrothioxylidine {Amidotolv^nyUo-amidothioxylenoT) 

CalIa(CH,)a<|>C.CeH,(OHa)NHa U. ^«^M^> C<I>NH, 

CH, 

I'n'paration. — By heating metaxylidine (2 mols. or more) with sulphur (4 atoms) at 
I Mfi" to 190° as long as hydric sulphide is evolved. The product is distilled in vacuo and 
HcjMirated from the isodehydrothioxylidine, formed simultaneously, by extraction with hydro- 
chloric acid of 30% in which the latter base is insoluble {Ber. 20, 582 ; J. Soc, Chem. Ind. 
1897, 730; 1902,469). 

Properties. — Yellowish white prisms. M.p. 107'' ; b.p. 283° at 14 mm. Very soluble 
in hot alcohol, sparingly in cold, insoluble in water. Its salts are decomposed by water. 
The diazo compound is easily soluble. By fuming sulphuric acid at 50° it is converted into 
the sulphonic acid, a sparingly soluble yellow precipitate, the salts of which are colourless. 



Isodehydrothioxylidine 

CH, 

Prepared as above. Yellow needle& M.p. 121° 

Benzidine {Di-p-amidodiphenyt) 

CeH4(NHa)[l : 4] 

I i.e. H.,N< >— <^NHa 

CeH4(NH,)[l : 4] " ^^-^ ^-^ 

Preparation. — Nitrobenzene is reduced with zinc dust and caustic soda in an iron 
vessel provided with a rapid agitator. After distilling off any aniline which is formed with 
steam, the product is run out, and the zinc hydrate is removed by treatment with cold dilute 
hydrochloric acid. The hydrazobenzene C^H^-NH-NH-CgHg which is left insoluble is 
converted into benzidine by boiling with hydrochloric acid, the solution is filtered, and the 
benzidine precipitated as sulphate by the addition of sulphuric acid or sodium sulphate. 
The base is obtained by decomposing the sulphate with caustic soda, and distilling in vacuo. 
For the preparation of cotton azo colours the sulphate is usually diazotised direct, without 
drying. 

Properties. — Large colourless silky plates. M.p. 122°; b.p. above 360°. Somewhat 
soluble in hot water, very slightly in cold. Dilute solutions give dark blue precipitates on 
the addition of potassium bichromate or potassium ferricyanide. 

CaH^-NrNOH 

Derivatives. — By nitrous acid it is converted into salts of Tetrazodiphenyl I , 

C6H4.N:N.OH 

which combine with the sulphonic acids of phenols and amines to form azo colours, dyeing 
cotton from an alkaline bath without a mordant. 

By the action of sulphuric acid, ordinary or fuming, under different conditions it is 
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converted into Benzidine -mono- or di-sulphonic acid or into Benzidinesnlphone 

, and its mono- and di-snlphonic acid (Griess and Duisberg, Ber. 22, 2459). 

C8H,(NOa)NHj:i:2:4] 

By nitration in sulphuric acid solution it yields o-Nitrobenzidine I 
(Eng. Pat. 13475*^). 



<CeH,( 
I 
C«H,( 



Tolidine (IH-p-amidoditolyl) 

CeH,(CH8)NH Jl : 8 : 4] ^H, .-^H, 

CeH^CH,)NHj;i : 3 : 4] ^"^ ^"^ 

Preparation. — By reduction of o-nitrotoluene with zinc dust and caustic soda, and 
conversion of the hydrazotoluene CgH^(CH3)-NH-NH -0^11^(0113) into tolidine by boiling 
with hydrochloric acid (see Benzidine). 

Properties. — Glistening plates. M.p. 128''. Sparingly soluble in water, easily in 
alcohoL Its sulphate is sparingly soluble, though more soluble than benzidine sulphate. 



Ethozybenzidine (^Di-p-amidoethoxydiphenyl) 

C,H,.NHil:4] OC^H. 

iH,(OC^,)NHd[l:8:4] '"' H^nO^OnH, 

Preparation. — Benzeneazophenetolsulphonic acid CgHg-N2-OgH3(002Hg)S03H[l : 2 : 5], 
obtained by combining diazobenzene chloride with phenol-^-siUphonic acid and etherifying 
the product by heating with ethyl bromide, is reduced in aqueous solution with stannous 
chloride and hydrochloric acid, or with zinc dust and caustic soda followed by hydrochloric 
acid. The ethoxybenzidinemonosulphonic acid thus obtained is heated in an autoclave 
with water at 170** (Oassella and Oo., Eng. Pat. 14464^; Am. Pat. 380067; Weinberg, 
Ber. 20, 3171). 

Properties. — Glistening flat needles. M.p. 135°. Sparingly soluble in water, easily in 
alcohoL The sulphate forms colourless prisms, sparingly soluble in water, easily in hydro- 
chloric acid. 

Dianisidine (^Di-p-amidodimethoxydiphenyl) 

C8H3(OCHs)NHjil : 8 : 4] .???9— v •—99?! 

!^0CH,)NHJ1 : 3 : 4] 



J i.e. HaN<;^ >— < >HNj 



Preparation. — The methyl ether of o-nitrophenol 0,jH^(N02)OOH3 is reduced by zinc 
dust and caustic soda to the hydrazo compound OgH^(OOH3)NH • NH0^5H^(OOH3), which is 
then boiled with hydrochloric acid (see Paul, J. Soc. Chem. Ind. 1897, 63). 

Properties. — White plates. M.p. 137**. 



Dichlorobenzidine 

CeHaCl • NHJ 1 : 3 : 4] 

NHJ1:3:4] " gf" "^l 






Prepared by chloriuation of diacetylbenzidine and saponification of the product (Levin- 
stein, Eng. Pat. 25725^). Orystalline soUd. M.p. 133°. 

G 
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Diamidodiphenic Acid {Benddinedicarhoxylic Acid) 

C8H,(C0aH)NHj:i : 3 : 4] 



i,e. HaN< > — < >NH. 

C,H,(C0»H)NHJ1:8:4] HO^ CO,H 

Prepared by reducing o-nitrobenzoic acid (20 pta) at 100** with zinc dust (20 pts.) 
and caustic soda lye of 30% (21 pts.) and filtering the product into a mixture of hydrochloric 
acid (33 pts.) and water (20 pts.), which is then boiled. On cooling, the hydrochloride 
separates (Ber. 7, 1612; 26, 2797). Also from m-nitrobenzaldehyde by boiling with 
caustic soda, reducing with zinc dust, and acidifying (Grer. Pat 69541). 

I^-Diamidodiphenylamine 

HN(CeH4 • NHa)j:i : 4] ue, H,N<[^-N-^^NH, 

Preparation, — By reducing with zinc dust and hydrochloric acid, the blue indamine 
obtained by oxidation of equal mols. of the hydrochlorides of aniline and ^-phenylene- 
diamine in aqueous solution at O"* by means of potassium bichromate (Nietzki, Ber. 16, 474). 

Properties. — Plates. M.p. 158°. Its sulphate forms thin needles, sparingly soluble 
in water. 

Diamidoasoxjrtolnene (Azoxytoluidine) 

[1:2: 4]C8H,(CH,)(NHj) • NaO • C8H^NHa)(CH8)[4 : 2 : 1] 

Preparation, — By alkaline reduction of |?-nitro-o-toluidine (Limpricht and GraeflT, Ber. 
18, 1404), preferably by means of an alkaline solution of sodium stannite (Green and 
Lawson, J, Chem, Soc, 1891, 1015). 

Properties, — Yellow needles or orange prisms. M.p. 168** uncorr. Insoluble in water. 
Its salts are moderately soluble in water, sparingly in presence of hydrochloric acid. The 
hydrochloride forms small colourless needles. 

p-Diamidostilbene (^Diamidodiphenylethyleru) 

[4 : IjCaH^CNHa) • CH : CH • C8H4(NH^[1 : 4] i.e, H,N<^CH : CH<(^NHa 

Preparation, — By reduction of dinitrostilbene obtained by adding aqueous caustic soda 
to a warm alcoholic solution of j9-nitrobenzyl chloride C^H^(N02)CHjCl (Actienges. £ Anilin- 
fabrikn., Eng. Pat. 7284**). 

Properties, — Colourless needles or plates. M.p. 227°. Its sulphate and hydrochloride 
are sparingly soluble. 

Diamidostilbenedisnlphonic Add 

[4:2: 1]C8H,(NH2)(S03H) • CH : CH • C8H5(SO,H)(NH,)[l : 2 : 4] 

Preparation,— 2)-^iiToto\\iQnQ^\x\^\\omG acid C^H3(CH3)(S03H)(N02)[1 : 2 :4], obtained 
by sulphonating j9-nitrotoluene with fuming sulphuric acid, is boiled with aqueous caustic 
soda, and the yellow condensation-product which is formed is reduced by adding zinc dust 
and boiling till permanently decolorised, then filtered and acidified (Leonhardt and Ca, 
Eng. Pat. 4387*'; Am. Pat. 360553 ; Bender and Schultz, Ber. 19, 3235). 

Also by reduction of dinitrostilbenedisulphonic acid with ferrous hydrate and anunonia 
(Green and Wahl, Eng. Pat. 5351*^; Ber, 30, 3100). 

Properties, — Yellowish microscopic needles. Nearly insoluble in water. Its salts are 
easily soluble. 
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j^-Diamidodiphenylurea 

[l:4]C.H,(NH,)NH^ 

Preparation. — ^By reduction of tetranitrodiphenylurea (Fleischer and Nemes, Ber. 10, 

1296). 

Properties. — Flate& Soluble in hot water, sparingly in cold. 

^.Diamidodiphenylthiourea 

Preparation, — By boiling an alcoholic solution of j9-phenylenediamine (432 pts.) with 
carbon disulphide (76 pta). On cooling, the base separates out (Grer. Pat. 58204). 
Properties. — Crystalline solid. M.p. 195^ 

1 : 6-Diamidonaphthalene {Naphthylenediamine) 

NH, 

C„He(NHJa i.e. QC\ 

Preparation. — (1) By reduction of a-dinitronaphthalene of m.p. 216*^ (Zinin, Ann. 62, 
361 ; 86, 329 ; Aguar, Ber. 7, 306). (2) By heating (1 : 5) dioxynaphthalene with aqueous 
ammonia at 150° to 300° (Ewer and Pick, Ann. 247, 361). 

Properties. — Colourless prisms. M.p. 190°. Soluble in hot water, nearly insoluble in 
cold. Sublimes. Ferric chloride gives a bluish violet precipitate. The sulphate is almost 
insoluble in dilute sulphuric acid. 

1 : S-Diamidonaphthalenesnlphonic Acid 



CioH5(NHa)aSO,H[l:8:6] x.e. g^^, 



QJnh. 



PreparaiioTL — By heating the a-naphthylamine- or a-naphthol-disulphonio acid 

(1:3: 6) with aqueous ammonia under pressure at 160° to 180° (Kalle and Co., Eng. Pat. 
9103**; Am. Pat. 587757). 

Properties. — Small needles. Bather sparingly soluble in water. 



1 : 4-Diamidonaphthalenesiilphonic Acid 

CiaH5(NH,)»S0,H[l : 4 : 2] i.e, QCf^"^ 



Preparation. — From a-naphthylaminesulphonic acid (1:2) by combination with diazo- 
benzene and reduction (Levinstein, Eng. Pat. 2946^). 

Properties. — Sparingly soluble in water. In alkaline solution it is oxidised by the air 
to a yellow crystalline substance having a magnificent greenish yellow fluorescence. 

Acetyl Derivative. — See Eng. Pat. 17064^ (Levinstein). 
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(1 : 4>Diamidonaphthalene8alphoiiic Acid 

CioHb(NH,)^0,H [1 1 4 : 6 or 7] 

Preparation. — From a-naphthylaminesulphonic acid (1:6) or (1:7) by combination 
with diazobenzene and reduction (Levinstein, Eng. Pat. 12119^; Am, Pat. 700574). 

Properties, — Silvery needles. Sparingly soluble in water. Its acetyl compound, formed 
by boiling with 60% acetic acid and sodium acetate, is diazotisable without decomposition. 



1 : S-Diamidonaphthalenedisnlphonic Add 

NH, 
CiaH4(NHa),(SO,H)Jl:6:3:7] i.e. ^^^^Q^SOsH 

NHa 

Preparation. — By dinitration and reduction of (2 : 6)-naphthalenedisulphomo add 
(Cassella and Co., Eng. Pat. 15346^. 

Properties. — The acid is nearly insoluble in water. The sodium salt dissolves in 21 
pts. of water at 15°. It gives a sparingly soluble light yellow tetrazo -compound. It 
combines with diazo compounds 



1 : S-Diamidonaphthalenedisnlphonic Add 

NHjNHj 



iUs/so,] 



CioH4(NH,)a(SO,H)Jl : 8 : 8 : 6] i.t. ^q^xvj^q^^ 

Preparation — By dinitration and reduction of (2 : 7)-naphthalenedisulphonic add 
(Cassella and Co., Eng. Pat. 15346^). 

Properties. — Long thin needles ; easily soluble in hot water. Its sodium salt forms 
long pointed needles, soluble in 55 pta of water at 15°. It does not yield a tetrazo 
compound, but combines with diazo compounds. Heating with dilute sulphuric acid at 120° 
converts it into amidonaphtholdisulphonic acid (" acid H "). . 



PHENOLS AND THEIR STTLPHONIO AND OABBOXTUO AOIDS 

0- and i^-Phenolsulphonic Adds CgH/0H)S03H 

OH OH 

i.e. [ J * and f J 

SOjH 

Preparation. — The two isomers are formed by the action of cone, sulphuric acid upon 
phenol (equal mols.). At ordinary temperatures the o-sulphonic acid is chiefly formed ; at 
100° to 110° the product is almost exclusively the j!?-8ulphonic acid. 

Properties. — The para acid forms a syrup. The salts of the ortho add are more soluble 
than those of the para. 
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Salicylic Acid {Phenol-o-carhoocylic Acid or o-Oxybenzoic Acid) 

OH 



CeH4(OH)C02H i.e. Q^OaH 



Preparation, — Dry sodium phenol (from phenol and caustic soda) is submitted to the 
action of dry carbonic acid at the ordinary temperature as long as the gas is absorbed. The 
product, which is sodium phenyl carbonate C^H^ • CO^Na, is heated in a closed vessel at 120° 
to 130** for several hours, when it undergoes isomeric change and is converted quantitatively 
into sodiimi salicylate. The latter is dissolved in water, and the salicylic acid is precipi- 
tated by the addition of a mineral acid (Schmitt, Eng. Pat. 10167^; Am. Pat. 334290). 

Properties, — Fine white needles. M.p. 156°. Is volatile with steam. Sparingly 
soluble in cold water (1 pt. in 1800 pts.), easily in hot water. Ferric chloride gives a violet 
coloration. Its salts are easily soluble. It combines with diazo compounds. 

Valuation, — It should dissolve in pure sulphuric acid to a colourless solution (not 
yellow). It should melt correctly and leave no residue on ignition. Higher homologues are 
detected and estimated by titration with standard caustic soda or baryta, or by distillation 
with lime and examination of the phenol obtained (Ewell and Prescott, Analyst, 13, 208, 237). 

Sesordnol (m-Dioxyhenzene) 

OH 



CeH4(OH)il:8] U. C\^^ 



Preparation. — Benzene is converted into the disulphonic acid CgH^(S0gH)2 by heating 
it with fuming sulphuric acid or with cone, sulphuric and sodium sulphate. The product 
is limed and converted into the sodium salt, and the latter is fused with twice its weight of 
caustic soda at 270° for several hours. The melt is dissolved in water, neutralised with 
hydrochloric acid, and the resorcin extracted by shaking the liquor with ether. The crude 
resorcin left after distilling off the ether is purified by crystallisation from benzene or 
by distillation in vacuo (Miihlhauser, Ding. pol. J. 263, 154; J, Soc. Chem. Ind. 1887, 
284). 

Properties, — Colourless rhombic crystals. M.p. 118°; b.p. 277°. Very soluble in 
water and alcohol, insoluble in chloroform and carbon disulphide. Sweet taste. Gives a 
dark violet colour with ferric chloride. Heated with dibasic acids, such as phthalic, succinic, 
or tartaric acid, it gives yellow colours with brilliant green fluorescence. 

Estimation, — By treatment with standard bromine water, and titration of the excess of 
bromine with potassium iodide and sodium thiosulphate. 

Valuation, — The commercial product is usually nearly chemically pure. It should be 
light in colour, dissolve completely in ether, and have nearly the correct melting point. 
Water is estimated by drying over sulphuric acid. 

Fyrogallol {PyrogalUc Acid or c-Trioxybenzene) 

OH 

CeH3(OH)3[l : 2 : 3] i. 



*'^' IJ^" 



Preparation, — (1) By heating gallic acid with 3 times its weight of water in an auto- 
clave at 200° to 210° (De Luynes and Esperandieu, Ann, (1866) 138, 60). (2) By heating 
gallic acid dissolved in 3 times its weight of glycerine in an open vessel at 190° to 200° 
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as long as carbonic acid is evolved (Thorpe, Ber, 14, 1001). The yield by either method is 
theoi-etical. 

Properties. — White needles or thin plates. M.p. 132° uncorr. ; b.p. 210°. Easily 
soluble in water (1 in 2^ at 13°). Its alkaline solution rapidly absorbs oxygen from the 
air and becomes dark in colour. 



Ghdlic Acid (Trioxybenzoic Acid) 



OH 
OH 






C,Hj(OH),CX)^[l:2:8:6] i.e. _ . ^ ^„ 

H02^^,xOH 

Preparation. — Finely powdered gall-nuts (preferably Chinese galls) are moistened with 
water and allowed to ferment in a warm place with addition of some beer yeast. The 
product is extracted mth boiling water and filtered, the gallic acid crystallising from the 
filtrate on cooling. 

Properties. — Silky needles ( + H^O). Melts with decomposition at 220° to 240°. 1 pt 
dissolves in 130 pts. of cold water, in 3 pta of boiling water. Ferric chloride gives a blue- 
black coloration. It is not precipitated by solutions of gelatine (distinction from tannic 
acid). 

Ethylether. — By heating gallic acid with alcohol and hydrochloric acid. Prisms 
( + 2^H,0). M.p. (anhydrous) 158°. 

Amide (Gallamic acid). — Prepared by boiling tannin (2 pts.) with a strong solution of 
acid ammonium sulphite (1 to 2 pts.) and aqueous ammonia (4 to 6 pts.) until excess of 
ammonia is driven off. On cooling, the amide crystallises out. Large plates ( + l^H^O). 
Sparingly soluble in cold water. M.p. (anhydrous) 243°. 

Anilide (Gallanilic acid). — Prepared by heating tannin with aniline at 150°. Plates 
( -h 2H2O). M.p. 207°. Easily soluble in boiling water. 



a-Naphthol (a-Oxynaphthalene) 

OH 
CioH, . OH 



-OD 



Preparation. — (1) By fusing sodium a-naphthalene sulphonate (1 pt.) with caustic soda 
(2 or 3 pts.) and a little water at 270° to 300° in an iron pot provided with a mechanical 
stirrer. The sodium naphtholate which rises to the surface is separated from the lower 
layer of caustic soda and sodium sulphite, dissolved in water, and decomposed with hydro- 
chloric, or better with carbonic acid. The precipitated naphthol is dried and distilled. 

(2) By heating o-naphthylamine sulphate or hydrochloride (1 pt.) with water (5 pts.) 
at 200° in an autoclave for 3 or 4 hours (Meister, Lucius, and Brtining, Eng. Pat. 14301*^) 
Tlie product is purer than that from the previous method. 

Properties. — Colourless glistening needles. M.p. 94° ; b.p. 280°. Slightly soluble in 
hot water, nearly insoluble in cold. Volatile with steam. Dissolves readily in caustic 
alkalies. With chloride of lime it gives a dark violet colour. 

Valuation. — The commercial product forms white crystalline lumpa It usually 
contains 5 or 10% of ^-naphthol, which can be estimated approximately by taking the 
melting point and comparing with that of standard mixtures of pure a- and y8-naphthoL It 
should dissolve in caustic soda with very little residue. 
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a-Naphtholcarboxylic Acid {a-Oxy-^-naphthoic Add) 

CioH«(OH)C02H[l : 2] 

Preparation. — From sodium a-naphtholate and carbonic acid in the same way as 
salicylic acid (Schmitt and Burkard, B&r, 20, 2699 ; Ger. Pat. 31240^ ; Am. Pat. 350468). 

Properties, — Needles. M.p. 186°. Sparingly soluble in water. Its salts are sparingly 
soluble. Blue coloration with ferric chloride. 



a-Naphtholmonosulphonic Acids 

CioHe(OH)SO,H 

Of the various isomeric sulphonic acids of a-naphthol the (1 :4)-acid is by far the 
most important (cf. Friedlander and Faussig, Ber. 30, 1456 ; J, Soc. Chem. Ind. 1897, 728). 



orNaphtholsiilphonic 

add (1 : 2). 

(Schdffer's or BaurrCs ax^id) 

OH 
JO,H 



07 



Preparation, — By heating a-naphthol (1 pt.) with cone, 
sulphuric acid (1 pt.) for ^ hour at 90°, dissolving in water 
(5 pts.), and neutralising with soda. On cooling, the sodium 
salt crystallises out in silky plates. 

Properties, — Long soluble needles. M.p. 101°. Ferric 
chloride gives a blue colour, becoming green on beating. By 
nitric acid it is converted into dinitronaphthoL 



d-Naphtholsillphonic Preparation. — By boiling the diazo compound of a-naphthyl- 

acid (1 : 3). amine sulphonic acid (1 : 3) (Ber, 28, 1951 ; 30, 1456). 

(Armstrong and Wynne's acid) Properties. — It yields o-azo dyestuffs with diazo compounds. 



OH 



oa 



.H 



a-Naphthol8iilphonic 

add NW. (1 : 4). 

{NevUe and Winther's ax^id) 

OH 



00 



SOjH 

(Constitution : Witt and 
Kaufmann, Ber. 24, 3157) 

o-Naphtholsiilphonic 
acid L. (1 : 5). 

(Cleve's acid) 
OH 



00 

HOjjS 



a-Naphtholsulphonic 
acid (1 : 6). 

OH 



HO, 



Preparation, — (1) By boiling diazotised naphthionic acid 
with dilute sulphuric acid (Nevile and Winther, Ber. 13, 1949). 
(2) By heating sodium naphthionate (1 pt.) with 50% aqueous 
caustic soda (1 pt.) in an autoclave for 10 hours at 240° to 260° 
(Actienges. i, Anilinfabrikn., (Jer. Pat. 46307). 

Properties. — Very soluble transparent tables. M.p. 170°. 
Ferric chloride gives a blue coloration, becoming red on heating. 
Nitrous acid gives a yellow crystalline nitroso compound. With 
nitric acid it yields dinitronaphthoL Its salts are very soluble. 

Preparation. — (l)By boiling the diazo compound of Laurent's 
a-naphthylaminesulphonic acid with dilute sulphuric acid 
(Cleve, Bl. 24, 512). (2) By fusing naphthalenedisulphonic 
acid (1 : 5) with caustic soda at 160° to 190° (Ewer and Pick, 
Ger. Pat. 41934^). 

Properties. — Deliquescent crystalline solid. The sodium 
salt forms transparent prismatic needles. 

Preparation, — By heating naphthalenedisulphonic acid 
(1:6) with aqueous caustic soda under pressure. Also by 
decomposition of the diazo compound of Cleve's a-naphthyl- 
aminesulphonic acid (1 : 6) by boiling with dilute sulphuric 
acid. 
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a-Naphtholsulphonic 
acid (1:7). 

(^Liebmann and Studer*s 
acid) 

OH 

""<X) 



Preparation. — I>y liydrolysis of the disulphonic acid of a* 
naphthol-^-carboxylic acid by heating with dilute sulphuric 
acid {Ber. 30, 1456). 

Properties. — It gives a crystalline nitroso derivative which 
on nitration yields naphthol-yellow S. Its azo derivatives are 
not fast to alkalies. 



a-Naphtholsulphonic 
acid 8 or 8. (1 : 8). 

{Schollkopf acid) 

HO,S OH 



00 



Preparation, — By boiling the diazo compound of a-naphthyl- 
aminesulphonic acid S with dilute sulphuric acid, and heating 
the sultone with aqueous alcohol (Schollkopf AniL Co., 
Eng. Pat. 157758^; Am. Pat. 333034; Erdmann, Ann. 
247, 343). 

Properties, — Very soluble crystalline solid. M.p. 107^ 
Ferric chloride gives a dark green colour, becoming first yellow 
and then red. On dehydration it is converted into the 

insoluble sultone C,oH,<5 ', which crystallises in prisms of 

m.p. 154° and b.p. about 360° (Schultz, Ber. 20, 3162). 



a-Naphtholdisulphonic 

CioH,(OH)(SO,H), 

The following isomers have more or less technical importance :- 



a-NaphtholdisoIphonic 

acid (1:2:4). 

OH 
|SO,H 



07 



SO,H 



Preparation. — I>y sulphonating a-naphthol (1 pt.) with cone, 
sulphuric acid (3 pta) for a short time at about 70°. 

Properties. — By nitric acid it is converted into dinitro- 
naphthol (Martins yellow). It does not combine with diazo 
compounds or form a nitroso compound. 



a-Naphtholdisulphonic 
acidGR. (1:3:6). 

OH 
HO;rsVj^SO,H 



Preparation. — (1) From (1:3: 6)-naphthaIenetri8ulphomc 
acid by heating with caustic soda at 170° to 180° under 
pressure (Eng. Pat. 157168^). (2) From the 1 : 3 : 6.naphthyl- 
aminedisulphonic acid by heating with water at 180° 
(Cassella). 

Properties. — The sodium salt is easily soluble. Ferric 
chloride gives a blue coloration. 



a-NaphtholdisoIphonic 

acid S or S. (1 : 4 : 8). 
SO^H OH 




S03H 



Preparation, — (1) By boiling the diazo compound of 
a-naplithylamiiicdisulphonic acid S with water. (2) By 

sulphonating naphthosultone CioHe<A ' >^ith 3 pts. of cone 

sulphuric acid at 100° (Scliollkopf Anil. Co., Eng. Pats. 
1577585 and 15782^; Bemthsen, Ber, 23, 3090). 

Properties. — The sodium salt forms very soluble plates; 
the barium salt is sparingly soluble. Ferric chloride gives a 
blue coloration. It combines with diazo compounds. On 

dehydration it yields the soltonesulphoxuc acid CH,(803H)<^ 
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a-Naphtholdisulphonic 

acid €.(1:3 : 8). 
HO^ OH 



UJsO,H 



a-Naphthol- 
disolphonic acids 

(1 : 4 : 6) and (1 : 4 : 7). 
{DahVs acids) 

OH OH 

HO,s(JvJ and^JJ 
SO,H SO 



Preparation, — By boiling the diazo compound of a-naphthyl- 
aminedisnlphonic acid e with dilute sulphuric acid ; on cooling, 
the Bultonesulphonic acid crystallises out and is converted 
into salts of the disulphonic acid by dissolving in alkalies 
(Actienges. f. Anilinfabrikn., Eng. Pats. 46258» and 59 lO^^; 
Ewer and Pick, Ger. Pat. 527248»). 

Properties. — The sodium salt forms very soluble long 
colourless prisms ( + BH^O). Feme chloride gives a deep 
blue colour. 

StUtonestdphonic acid (f acid) CioH5(S08H)<a ? — Formed 

by dehydration of the disulphonic acid. Silky needles. 
M.p. 241°. Easily soluble in water. Converted by ammonia 
into the amide acid Cj^Hg(S03H)(S03NH2)OH. The sodium 
salt forms long colourless needles ( + SH^O), sparingly soluble 
in cold water. No coloration with ferric chloride (Bernthsen, 
j5<jr. 22, 3330), 



Preparation. — Obtained from Dahl's a-naphthylaminedi- 
sulphonic acids XL and III. respectively, by boiling the 
diazo compounds with water (Dahl and Co., (Jer. Pat. 
41957^). Also from a-naphthol carbonate by tetra- 
sulphonation with fuming acid in the cold, and partial 
hydrolysis (Meister, Lucius, and Briining, Eng. Pat. 14134^). 

Properties. — By nitric acid they are converted into 
SO3H dinitronaphtholsulphonic acids, that from the latter being 
identical with " Naphthol yellow S " (Armstrong and Wynne, 
Proc. Chem. Soc. 1890, 17). 



a-Naphtholtrisulphonic Acids 

CoH4(OH)(SO,H)3 

The following acids are of technical importance : — 



o-Naphtholtrisulphonic 

acid (1:2:4: 7). 

OH 
HOiYYYOjH 

SOjH 

a-Naphtholtrisulphonic 

acid (1:3:6:8). 

HO3S OH 

>3s(jyso,i 



HO, 



.H 



a-Naphtholtrisulphonic 

acid (1:2:4:8). 

HO3S OH 

JO3H 



00 

SO,H 



Preparation. — By the action of fuming sulphuric acid of 
50% SO3 (4 pts.) upon a-naphthol (1 pt.) at 40° to 50° for 6 
hours (Bad. Anil, and Soda Fabrik, Eng. Pat. 5305^®). 

Properties, — It does not combine with diazo compounds or 
form a nitroso compound. By nitric acid it is converted into 
dinitronaphtholsulphonic acid (" Naphthol yellow S "). 

Preparation. — From the corresponding a-naphthylamine- 
sulphonic acid (q.v.) by boiling its diazo compound with water 
(Koch, Eng. Pat. 9258^). 

Properties. — By dehydration it yields a naphthosultonedi- 
sulphonic acid. 

Preparation. — By further sulphonation of naphthosultone, 
or of a-naphtholmono- or di-sulphonic acid S with fuming 
sulphuric acid of 25% SO3 (Bayer and Co., Eng. Pat. 33?7^). 

Properties. — Does not combine with diazo compounds. 
Converted by nitric acid into a dinitronaphtholsulphonic acid. 

H 
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iS-Naphthol (jS-Oa^naphthalen^) 



C10H7.OH i 



'•••CO 



Preparation. — By fusing sodium ^-naphthalene sulphonate (1 pt.) with caustic soda 
(2 pts.) in the same way as a-naphthol (q.v.). The product is distilled in vacuo. 

Properties. — Colourless plates or rhombic tables. M.p. 123°; b.p. 286°. Sparingly 
soluble in water, easily in alcohol, ether, etc. Not volatile with steam. Dissolves readily 
in caustic alkalies. Ferric chloride or chloride of lime gives no coloration. 

Valuation, — ^The commercial product is nearly chemically pure. It forms yellowish 
white crystalline lumps which have very little odour. It should have nearly the right 
melting point (120° to 121° C.) and dissolve in caustic soda to a colomrless solution, leaving 
very little residue. The presence of a-naphthol is detected by dissolving in alcohol, diluting 
with water and adding a few drops of ferric chloride ; the formation of a violet blue colour 
indicates the presence of a-naphthol (usually -1% to -5%). 






^-Naphtholmonosulphonic Acids 

CioHfl(OH)SO,H 

The following three isomers are employed for the preparation of colours : — 

/S-Naphtholsolphonic acid Preparation, — Together with some ^-acid by dissolving finely 
a or B. (2 : 8). powdered /3-naphthol (1 pt.) in cone, sulphuric acid (2 pts.) at 

{Bayer's acid) 50° to 60° (Bayer and Co.. Eng. Pat. 1225®^ and 2030®^; 

jjQ a Am. Pat. 256381); or by the action of cone, sulphuric acid 

^QU in the cold upon ^-naphthol for several days (Leonhardt and 

Co., Grer. Pat. 33857^). The a-acid is separated from the 
^-acid, which is formed simultaneously, by precipitating the 
latter as sodium salt by adding sodium chloride ; or more com- 
pletely by adding to the dilute alkaline solution the requisite 
quantity of a diazo chloride, which combines first with the 
/8-acid. 

Properties, — Its sodium salt Cj^Hg(ONa)SOgNa is soluble in 
hot 90% alcohol, and very soluble in water. 

;3-Naphthol8lllphonic acid Preparation, — By heating ^-naphthol (1 pt.) with cone. 

/8 or 8. (2:6). sulphuric acid (1 to 2 pts.) at 100°; on dissolving the melt 

(Schdffer's acid) in water and adding salt, the sodium salt of the ^-acid 

/\y\ crystallises out, whilst isomeric acids, formed simultaneously, 

HOJ3I X J remain in solution (Schaffer, Ann, 162, 296 ; Armstrong and 

3»V\/ Graham, J, Chem, Soc. 39, 136 ; Eng. Pat. 7098^). 

Properties, — Very soluble small colourless plates. M.p. 125°. 
The sodium salt forms long colourless needles or plates 
( + 2H2O), moderately soluble in water, insoluble in alcohol. 
Nitrous acid forms nitrosonaphtholsulphonic acid, the iron salts 
of which are deep green colouring matters. 
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i3-Naphthol8iilphonic acid 

8 or P. (2 : 7). 
(Cassella's acid) 



HOVYNOH 



Preparation. — By fusing naphthalenedisulphonic acid (2 : 7) 
with caustic soda at 200° to 250°, or by heating it in an auto- 
clave with aqueous caustic soda (Cassella and Co., Ger. Pat. 
42112^; Eng. Pat. 12908^; Weinberg, Ber. 20, 2906). 

Properties. — Needles. M.p. 89°. Very soluble in water 
and alcohol. Ferric chloride gives a dark blue coloration. The 
sodium salt is easily soluble, the barium salt sparingly soluble. 



^-Naphtholdisulphonic Acids 

CioH5(OH)(S03H)a 

The following are of technical importance : — 



iS-Naphtholdisulphonic acid Preparation. — By heating y8-naphthol (1 pt.) with cone. 

sulphuric acid (3 pts.) at 100° to 110° for several hours. On 
dissolving the melt in water, and adding salt, the nearly pure 
sodium salt of the E-acid (" E-salt ") crystallises out, whilst the 
" G-salt," which is formed simultaneously, remains in solution 
(Meister, Lucius, and Briining, Eng. Pat. 1715^®; Griess, Ber. 
13, 1956 ; Beyer and Kegel, Eng. Pat. 7097^). 

Properties. — Deliquescent silky needles. Very soluble in 
water. The alkaline solution has a bluish green fluorescence. 
Its sodium salt is insoluble in alcohoL It combines with diazo 
compounds much more reawiily than the G-acid. 



a or B. (2 : 3 : 6). 

HOsslylJsO,H 

(Constitution: Armstrong 

and Wynne, Proc. Chem. 

Soc. 1890, 12) 



jS-Naphtholdisnlphonic acid 

fi, % or G. (2 : 6 : 8). 

HOjS 

(Constitution: Armstrong 

and Wynne, Proc. Chem. 

Soc. 1890, 12) 



Preparation. — By dissolving y8-naphthol (1 pt.) in cone, 
sulphuric acid (4 pts.) and keeping at 60** for 48 hours, or 
at 20° for 8 to 10 days. The product consists mainly of the 
G-acid, together with 10% to 15% of the monosulphonic acid 
S, which latter is removed by salting out or treating the 
alkaline solution with the necessary quantity of diazobenzene 
chloride to combine with it, and filtering from the orange .pro- 
duced (Meister, Lucius, and Briining, Eng. Pat. 816®*; Am. Pat. 
331059). 

Properties. — Its sodium salt forms colourless plates or prisms, 
soluble in 90% alcohol. The salts are more soluble in water 
than those of the E-acid. 

/S-Naphtholdiflulphonic acid Preparation. — By heating y3-naphtholmonosulphonic acid 8 



S or P. (2 : 3 : 7). 
HOsSAAoH 

kA/so.H 

(Constitution : Armstrong 

and Wynne, Proc. Chem. 

Soc. 1890, 127) 

/9-NaphtholdisaIphonic 
acid 0. (2 : 4 : 8). 
HO3S 

SO,H 



with cone sulphuric acid (2 pts.) at 120° for 12 hours 
(Cassella and Co., Ger. Pat. 44070®^; Eng. Pat. 8265^; 
Weinberg, Ber. 20, 2912). 

Properties. — Its salts have a green fluorescence ; the barium 
salt forms small prisms ( 4- 2^1120), sparingly soluble in boiling 
water. The sodium salt is easily soluble in water, sparingly 
in alcohol. 

Preparation. — From the corresponding ^-naphthylamine- 
disulphonic acid C by boiling the diazo compound with water 
(Cassella and Co., Ger. Pat. appl. C. 3542^). 

Properties. — Its alkaline solution has a pure blue 
fluorescence. 
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^-Naphtholtrisalphonic Acid 

CioH4(OH)(SO,H), 

Probably (2:3:6: 8) Preparation. — By heating y8-naphthol (1 pt.) with fuming 

HOj^s sulphuric acid of 20% SO3 (4 to 5 pts.) at 140° to 160^ or by 

/\/\0H heating y8-naphthol with a large excess of sulphuric acid for 

H03sl>JvJs03H a long time (R Meldola, Eng. Pat. 1864^; Meister, Lucius, 

and Briining, Eng. Pat. 2544®^; Levinstein, Ber. 16, 726). 
The first product of the reaction appears to be the snltone- 

disolphonic acid CioH4(SOrH)a<7i '» which gives salts of the 

trisulphonic acid on boiling with alkalies (Nietzki, Chem. Ztg., 
March 1891). 

Properties. — Its alkaline solution has a pure green 
fluorescence. It only combines very slowly with diazoxylene, 
but with diazoazo compounds it combines readily. The 
sultone does not combine with diazo compounds at alL 



Dioxjrnaphthalenes 

CioHe(OH)a 

Of the ten possible dioxynaphthalenes, which are now all known, only a few have 
yet received much technical application; some are only employed in the form of their 
sulphonic acids. 

Diox]riiaphthalene (1 : 2). Preparation, — By reduction of j3- naphthoquinone with 
{^'hydronaphthoquinone) sulphurous acid. 

Qjj Properties. — Silvery plates. M.p. 60°. 

^Qll Svlphonic acids. — The disulphonic acids are obtained by 

boiling the acid sodium salts of the amido-y3-naphtholdi- 
sulphonic acids formed by reduction of the azo colours derived 
from ^-naphtholdisulphonic acid E and G (Witt, (Jer. Pat. 
49857''; Ber. 21, 3468). 



CO 




Dioxynaphthalene (1 : 5). Preparation. — By fusing (1 : 5)-naphthalenedisulphonic or 

^„ a-naphtholsulphonic acid L with caustic soda (Armstrong, 

Ber. 16, 200; Bernthsen and Semper, Ber. 20, 938; Ewer 
and Pick, Ger. Pat. 41934^^). 
oh" Properties. — Long needles. M.p. 260°. Sparingly soluble 

in water. 

Sidphonic acids. — Mono- and di-sulphonic acids are obtained 
by heating the (1 : 5) -dioxynaphthalene with sulphuric acid 
(Ewer and Pick, Ger. Pat. 41934«^). 



Dioxynaphthalene (1:6). Preparation. — From the (1 : 6)-naphthalenedisulphonic acid 

^^ by soda fusion (Ewer and Pick, Ger. Pat. 45229^^). 

Properties. — Plates. M.p. 136°. 

Svlphonic acid (probably 1:6: 4). — Obtained by fusing a- 
naphthylaminedisulphonic acid II. of Dahl with caustic soda 
Small plates ; moderately soluble in water (Dahl and Co., Eng. 
Pat. 735»«). 
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OH 



'"00 



ene (1 : 7). Preparation, — From the (1 : 7)-naphthalenedi8ulphoiiic acid 

or from yS-naphthol-a-sulphonic acid by fusion with caustic soda 
(Armstrong and Graham, J, Chem, Soc. 1881> 133; Bayer and 
Co., Eng. Pat. 14230^^). 

Properties. — Fine needles. M.p. 158°. 

Stdphonic acid (1:7: 3). — Obtained by fusing ^-naphthol- 
disulphonic acid G with caustic soda. Its sodium salt forms 
long thick needles (Bayer and Co., Ger. Pat. 53567^^ ; Meister, 
Lucius, and Brlining, Eng. Pat. 9642^^). 



Dioxynaphthalene (1:8). 

OH OH 



00 



Preparation, — From naphthosultone CioHe<f i * by fusion 

with caustic soda (Erdmann, Ann. 247, 358). 

Properties. — Needles or plates. M.p. 138°. 

Monosidphonic acid (1:8: 4). — Obtained from a-naphthol- 
disulphonic acid 8 or S by caustic soda fusion (Bayer and Co., 
Ger. Pat. 54116^^ Eng. Pat. 13665'^). Also by heating 
diamidonaphthalenesulphonic acid (1:8:4) with milk of lime 
at about 230° under pressure (Cassella). 

Mon^sulphonic acid (1:8: 3). — Obtained from a-naphthol- 
disulphonic acid e by caustic soda fusion (Bayer and Co., Eng. 
Pat. 18577'"). 

Disulphonic acid (1:8:3:6) (Chromotropic acid or Chromogen 
L) — Obtained from Koch's a - naphtholtrisulphonic acid 
(1:3:6:8) by soda fusion (Koch, Eng. Pat. 9258^; Bayer 
and Co., Eng. Pat. 13443^). Also from a-naphthylamine- 
trisulphonic acid (1 : 8 : 3 : 6) or amidonaphtholdisulphonic acid 
H by heating with caustic soda solution at 280° (Cassella and 
Co., Eng. Pat. 11522*^), or from diamidonaphthalenedisulphonic 
acid (1 : 8 : 3 : 6) by heating under pressure with dilute mineral 
acids. Flat colourless needles. 

Distdphonic acid (1:8:2: 4). — Obtained by soda fusion 
from the a-naphtholtrisulphonic acid (1:2:4:8) (Eng. Pat. 
3397^). 



Dioxynaphthalene (1:3). 

(Ndphthoresorcin) 
OH 



OOOH 



Preparation. — By heating the disulphonic acid (see below) 
with dilute acids at 230° under pressure (Bayer and Co., Ger. 
Pat. 90096»fi). 

Properties. — Transparent plates. Easily soluble in water. 
M.p. 124°. With phthalic anhydride gives a fluorescent 
dyestuff (Friedliinder and Efidt, Ber. 29, 1610). 

Disulphonic acid (1:3:5: 7). — Prepared (together with a 
less soluble isomer) by the action of caustic soda under pressure 
at 200° upon the naphthalene tetrasulphonic acid obtained 
by further sulphonation of the naphthalenedisulphonic acid 
(2:6) with fuming sulphuric acid of 25% (3 pts.) first at 90° 
and then at 260° (Bayer and Co., Eng. Pat. 25074^3). 



Dioxynaphthalene (2 : 3). Preparation. — By heating the sodium salt of dioxy- 

naphthalenesulphonic acid E (v. infra) by itself, or by heating 
the acid with dilute sulphuric acid at 200°. Or direct from 
)3-naphtholdisul phonic acid E (1 pt.) by fusion with caustic 



cog 
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soda (4 pts.) at 300° to 320° for 3 or 4 hours (Bad. Anil, and 
Soda Fabrik, Eng. Pat. 15803«>). 

Properties. — Colourless crystals. M.p. 160°. 

Svlphonic dcids are obtained by soda fusion from the 
j8-naphtholdisulphonic acids R and F and from j8-naphthol- 
trisulphonic acid (Bayer and Co., Ger. Pat. 53567*^; Meister, 
Lucius, and Briining, Eng. Pat. 9642^). The sodium salt of 
the dioxynaphthalenemonosulphonic add B forms glistening 
plates, very sparingly soluble in salt solution. 



DiOXjmaphilialene (2 : 6). Preparation. — From the (2 : 6)-naphthalenedisulphonic acid 

or from ^-naphthol-^-sulphonic acid by fusion with caustic 
soda (Darmstadter and Wichelhaus, Ann. 152, 306 ; Emmert^ 
Ann. 241, 369). 

Properties. — Plates. M.p. 216°. 



HoCa- 



Diosynaphthalene (2 : 7). Preparation. — From the (2 : 7)-naphthalenedisulphonic acid 

or from /S-naphtholsulphonic acid F by fusion with caustic soda 
(Ebert and Merz, Per. 9, 609 ; Weber, Per. 14, 2206). 

Properties. — Long needles (from water) or plates (by Bub- 
limation). M.p. 186°. 



"W 



AMID0PHEN0L8 AND THEIR DERIVATIVEB 



o-Amidophenol 

CeH,(NH,)(0H)[l:2] i.e. Qg^ 

Preparation. — By reduction of o-nitrophenol, mixed with aqueous ammonia, by means 
of a stream of sulphuretted hydrogen (see Paul, J. Soc. Chem. Ind. 1897, 63). 

Properties. — Crystalline solid. M.p. 170°. 

Derivatives. — The following derivatives are employed as first components in the 
preparation of mordant azo colouring-matters : — 

Picramic acid CgH2(NOj^)2(NH2)(OH)[6 : 4 : 2 : 1], obtained by partial reduction of 
picric acid, forms red needles of m.p. 168° to 170°. 

^-Nitro-o-amidophenol G^ItS0^TSB.^(0B)[4: : 2 : 1], obtained by partial reduction 
of dinitrophenol (4:2:1) (Stiickenberg, Ann. 206, 75 ; Eng. Pat. 26262^). 

o.Nitro-o-amidophenol-i?-siilphomc acid C,H2(N02)(S03H)(NH2)(OH)[6 : 4 : 2 : 1], 
obtained by nitration and partial reduction of phenol-^-sulphonic acid (Eng. Pat. 
14251**). 

o-Ohloro-o-amidophenol-i^-Bulphonic acid C^H,C1(S03H)(NH,)(0H)[6 : 4 : 2 : 1], 
obtained from the preceding compound by Sandmeyer reaction and reduction (Eng. Pat. 
25650»8). 

i^-Chloro-o-amidophenol-o-sulphonic add C,H2C1(S03H)(NH,)(0H)[4 : 6 : 2 : 1], 
obtained by the action of sodiimi sulphite upon ^-chloro-o-nitrophenol. 

Diamidophenolsulphonic acids C,H/NH2)/S03H)(OH)[6 : 2 : 4 : 1] and [4:2:6:1], 
obtained by nitration and complete reduction of the phenol-o- and ^-sulphonic acida 
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m-Amidophenol 

NHa 



:3] i.c. \\ 



CeH,(OH)NHJl , . ^^^ 

Preparation, — (1) By fusing m-sulphanilic acid (1 pt.) with caustic soda (2 pts.) and 
a little water at 280** to 290°. The melt is made neutral, and the solution extracted with 
ether (Gesellsch. f. Chem. Industrie, Ger. Pat. 44792®; Am. Pat. 403678). (2) By 
heating resorcinol (10 pts.) with aqueous ammonia of 10% NH^ (20 pts.) and ammonium 
chloride (6 pts.) for 12 hours at about 200"" in an autoclave (Leonhardt and Co., Eng. Pat. 
8156«>). 

Properties, — White prismatic needles. M.p. 121°. Easily soluble in hot water, 
moderately in cold. 

Dimethyl-m-amidophenol (m-OxydimethylanUine) 

CeH4(OH).N(CH,)a[l:3] 

Preparation. — (1) By soda fusion (see above) of dimethyl-m-sulphanilic acid, obtained by 
sulphonating dimethylaniline with fuming sulphuric acid (Gresellsch. f. Chem. Industrie, (Jer. 
Pat 44792®). (2) By heating resorcinol mth aqueous dimethylamine and dimethylamine 
hydrochloride at about 200° in an autoclave (Leonhardt and Co., Eng. Pat. 8156®^). 

Properties. — Crystals. M.p. 87° ; b.p. 265° to 268°. Nearly insoluble in water. By 
nitrous acid it is converted into a nitroso compound CgH3(N0)(0H) • N(CH3)2, the hydro- 
chloride of which forms yellow crystals. 



Monoethyl-m-amidophenol (m-Oxyinonoethylaniline) 

CeH4(OH).NH(CaH5)[l:3] 

Preparation. — By soda fusion from monoethyl-m-sulphanilic acid, obtained by sul- 
phonating monoethylaniline with fuming sulphuric acid (see above). 

Properties. — Colourless crystals. M.p. 62°; b.p. 176° at 12 mm. B. 

Diothyl-m-amidophenol (m-Oxydiethylaniline) 

Prepared by soda fusion of diethyl -m-sulphanilic acid, obtained by sulphonating 
diethylaniline with fuming sulphuric acid (see above). Crystalline solid or oiL M.p. 14° ; 
b.p. 275° to 280°. Nearly insoluble in water. Gives a nitroso compound. 

Phenyl-m-amidophenol (m-Oxydiphenylamine) 

CeH4(OH).NH.CeH5[l:3] 

Preparation. — By heating resorcinol with aniline and zinc chloride at 280° to 290° 
(Calm, Per. 16, 2786); or by heating m-amidophenol (10 pts.) with aniline hydrochloride 
(12 pts.) in an autoclave at 210° to 215° (Bad. Anil, und Soda Fabrik, Ger. Pat. 46869^). 

Properties. — Glistening plates. M.p. 82° ; b.p. 340°. Moderately soluble in boiling 
water. 
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0' and i^-Tolyl-m-amidophenol 

CeH4(OH).NHC,H7[l:3] 

Obtained in the same way from resorcinol or m-amidophenol and o- or ^-toluidine. 
The o-compound is a liquid of b.p. 370° to 375° corr. ; the jp-compound forms glistening 
needles or prisms of m.p. 91° and b.p. 350° corr. 

Di2neth7l-7/t-amido-i7-cresol 

CeH,(CH3)(OH)N(CH3)j:i :4 :2] 

Preparation. — From dimethyl-o-toluidine by sulphonation with fuming sulphuric acid 
in the cold and caustic soda fusion of the sulphonic acid (see Mohlau, Klimmer, and Kahl, 
ZeiL Fark Chem. 1902, 316).. 

Properties. — Crystalline powder. M.p. 46° ; b.p. 253°. Its nitroso compound forms 
reddish brown needles of m.p. 102°. 

Diethyl-m-amido-p-cresol 

CeH3(CH,)(0H) • NCCjHj)^:! : 4 : 2] 

Preparation. — From diethyl-o-toluidine in the same manner as above (l.c.). 
Properties. — Crystalline. M.p. 49°; b.p. 259°. Serves for the preparation of Capri 
Blue. 

j7-Amidophenol 

OH 

CeH4(NH2)(0H)[l : 4] i.e. (j 

NHj 

Preparation. — (1) By reduction of ^-nitrophenol with iron. (2) By the action of 
ammonia on ^^-chloronitrobenzena (3) By electrolytic reduction of nitrobenzene in sulphuric 
acid solution. 

Properties. — Plates. M.p. 184°. Very oxidisable. Largely used for the preparation 
of " sulphide " blacks. 

Derivatives. — The following derivatives are employed in the preparation of mordant 
azo colouring-matters (" chrome colours ") : — 

Amidosalicylic acid CgH3(NH2)(C02H)(OH)[4 : 2 : 1], prepared by nitration and reduc- 
tion of salicylic acid ; forms very sparingly soluble glistening needles (Hiibner, Ann. 196, 18). 

o-Nitro-i>-amidophenol CgH3(N02)(NHj)(OH)[2 : 1 : 4] (Hubner, Ann. 210, 381 ; Eng. 
Pat. 26262^^). 

o-Nitro-i^-amidophenol-o-sulphonic acid C,H2(S03H)(N02)(NH2)(OH)[6 : 2:4:1], 
obtained by nitration of ^^-amidophenol sulphonic acid (Eng. Pat. 14253*^). It is nearly 
insoluble in cold water, and forms an easily soluble diazo salt. 

Amidonaphthols (Oxynaphthylamines) 

The following anjidonaphthols are employed in the preparation of azo colours, chiefly in 
the form of their sulphonic acids : — 

Amidonaphthol (1 : 5). Preparation. — From a-naphthylaminesulphonic acid L by 

j^jj heating with caustic soda (Actienges. f. Anilinfabrikn., Grer. 

Pat. 49448*^). 



00 



HO 
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Amidonaphthol (1:6). 

NHo 



H<X) 



Amidonaphthol S (1:7). 



H( 



Disviphonic acid (1:6:3: 7). — By further sulphonation of 
the 1:6:3 amidonaphthol monosulphonic acid, obtained from 
the o-naphthylaminedisulphonic acid (1:3:6) by soda fusion 
(Cassella and Co., Ger. Pat. 82676^ and 84952^). 

Preparation, — From a-naphthylaminesulphonic acid (1:7) 
by soda fusion at about 260° (Cassella and Co., Ger. Pat. 69458). 

Properties, — Flat colourless prisms. M.p. 206°. Soluble 
in hot water. 

Svlphonic acid (1 : 7 : 3) (" B acid ")•— Obtained from (2:6) 
naphthalenedisulphonic acid by nitration, reduction, and fusion 
with caustic soda (Cassella and Co., Ger. Pat. 38352^). It 
forms sparingly soluble glistening needles and gives an insol- 
uble yellow diazo compound. 

Svlphonic add (1:7: 4). — Obtained by sulphonation of the 
1 : 7-amidonaphthol (Cassella and Co., Ger. Pat. 75066®^). 



Amidonaphthol (1:8). 

HO NHa 

CO 



Preparation. — From a-naphthylaminemonosulphonic acid 
S by fusion with caustic soda (Bad. Anil, und Soda Fabrik, 
Eng. Pat. 9676^; Ger. Pat. 55404''). Also by heating the 
1:8: 4-sulphonic acid with dilute mineral acids under pressure 
at about 140° (Ger. Pat. 73381). 

Properties, — Long colourless needlea M.p. 97°. The 
sulphate is nearly insoluble in water. 

Svlphonic acid (1:8 :.3). — Obtained from a-naphthylamine- 
disulphonic acid e by fusion with caustic soda (Bayer and 
Co., Eng. Pat. 13443^). Forms sparingly soluble white 
needles. 

Svlphonic acid (1:8:4) (" S acid "). — Obtained from 
a-naphthylaminedisulphonic acid S by soda fusion (Bad. AniL 
und Soda Fabrik, Eng. Pait. 7713®^). Also by heating the 
diamidonaphthalenesulphonic acid (1:8:4) with aqueous 
sodium bisulphite in presence of acetone (Eng. Pat. 16921^). 
It forms very sparingly soluble crystals. 

Disviphonic acid (1:8:3:6) (" H acid "). — Obtained from 
Koch's a-naphthylaminetrisulphonic acid (1 : 3 : 6 : 8) by fusion 
with soda (Bayer and Co., Eng. Pat. 13443^). Also from the 
diamidonaphthalenedisulphonic acid (1:8:3:6), obtained by 
di-nitration and reduction of (2 : 7)-naphthalenedisulphonic 
acid, by heating with dilute sulphuric acid at 110° to 120° 
(Cassella and Co., Eng. Pat. 1742^^). It forms fine sparingly 
soluble needles. 

Disulphonic acid (1:8:3:5) ("B acid"). — Obtained by 
sulphonation of the 1:8: 3 -monosulphonic acid. 

Disulphonic acid (1 : 8 : 4 : 6) (" K acid "). — Obtained from 
the a-naphthylaminetrisulphonic acid (1:4:6:8) by soda 
fusion (Kalle and Co., Eng. Pats. 17141^^ and 515^; Am. 
Pat. 563382). 

Disviphonic acid (1:8:2:4) (" 2S acid ")— Obtained by 
soda fusion from the a-naphthylaminetrisulphonic acid 
(1:2:4:8) (Bayer and Co., Eng. Pat. 4979^). 

I 



Amidonaphtbol (2 : o). 



Amidonaplithol (2:5). 



^uiphonic iu:id (2:3:6) (" R acid ").— Obtained from^ 
jS-DaphtliyUminedisiUphouie acid R by fuaian witli caustic 
aoda (Meister, Lucius, and Itriining, Eug. I'at. 15176**; cf. 
Friedlander, Bct. 27, 761). Very Bparingly soluble in water 
(1 in 4000 at 15"). 

Svlphonie acid (probably 2:3; 7). — Obtained by heating 
dioxynaplitbaleueaulphouic acid E (2:3:6) with ammonia 
under pressure (Actienges. £ Anilinfabrikn., Ger. Pat. 629 64"). 
Sparingly soluble in water (1 in 1160 at 15°). Its Bodium 
salt forms glistening plates. 

Sulphoaio acid (2:5: 7). — Obtained by soda fusion of 
/J-naphthylamine disulphonic acid (2:5:7) (Ger. Pat. app. 
B 14154; Eug. Pat. 2614**). 



Amidonaphtliol (2 : 7). 
„„QQ.„. 

Amidonaphtbol (2:8), 

HO 



Preparation. — From /3-uaphthylamine-5-sul phonic add 
fusion with caustic soda (Gesellsch. f. Chem. Industrie, ( 
Pat. 478 16^*). 

Properties. — Needles. M.p. above 200°. 

Sulphonic acid (2:8:6) (" G " or " y-acid ").- — Obtained hjM 
heating ^-naphthylaminediaulphonic acid G (36 pts.) witbfl 
caustic soda (30 pts.) aud water (36 pts.) in an autoclave fatM 
6 hours at 185' (Eug. Pats. 15176'" and 16699'*). It fon 
colourless crystals, very sparingly soluble in water. 

Disidpkonic acid (2:8:3:6) (" 2R-acid"). — Obtainedg 
from ^-naphthylamiuetrisulphonic acid (2:3:6:8) by i 
fusion (Ger. Pat. 53023). The acid is easily soluble in wat».l 

PhenylamidoTuiphtholsulphonic add (2:8:6) (" Pheuyl-7- I 
acid").- — Obtained by heating dioxynaphthalenesulphonic acid i 
(2:8:6) with aniline and aniline hydrochloride (Levin3tein»C 
£ng. Pat. 20548^). Voluminous white needles. &pariDg];f J 
Boluble in cold water. 



HALOGEN COMPOUNDS 
Chlorobenzene 

C„HsC1 

Preparation. — By passing chlorine (1 moL) through benzene containing molybdenum | 
chloride. The product is fractionated (Aronheim, Ber. 8, 1400). 

Properties. — Colourless liquid. B.p. 129"; sp. gr. 1-105. On nitration it gives a>fl 
mixture of 0- and i>-cliloronitrobeuzene. 



Benzyl Chloride 

C,H,-CH,C1 i.f, <^^fH,Cl 

Preparation. — By leading chlorine on to the surface of boiling toluene until it I 
increased in weight by 38%. The product ia washed with water and separated by fntctioi 
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distillation from unaltered toluene and from benzylidene dichloride and benzotrichloride^ 
which are formed simultaneously. 

Properties, — Colourless liquid. B.p. 179° ; sp. gr. at 14° = 111. Insoluble in water. 
Pungent smelL 

Valuation, — The commercial product is far from pure : it contains toluene, benzylidene 
chloride, benzotrichlqride, and sometimes chlorotoluenes. It usually boils between 175° and 
182°. The amount of benzotrichloride may be estimated by observing the amount of green 
colouring-matter produced on heating with dimethylaniline and zinc chloride. The quantity 
of chlorine present as eajo-chloro substitution products is estimated by boiling a weighed 
sample with alcoholic silver nitrate and weighing the silver chloride produced; chlorine 
present in the nucleus is not eliminated by this treatment (Schulze, Ber, 17, 1675). 

Benzylidene Dichloride {Benzol Chloride) and Benzotrichloride 

CeHB-CHClj and CeHBCCl, 

Preparation. — Are formed together by the further chlorination of boiling toluene. 
They are usually not separated, but are employed at once for the preparation of benzaldehyde 
and benzoic acid by heating the mixture with milk of lime. 

Properties, — Colourless oily liquids. Benzylidene dichloride has the sp. gr. at 1 5° = 1 • 25, 
and boils at 206°. Benzotrichloride has the sp. gr. at 14° = 1-38, and boils at 214°. On 
saponification benzylidene dichloride gives benzaldehyde, benzotrichloride gives benzoic acid. 

o-Ohlorobenzyl Ohloride 

CeH4aCHaCl[l:2] 

Preparaiion, — Formed as a by-product in the preparation of o-nitrobenzyl chloride by 
chlorination of o-nitrotoluene at 120° to 140° (see below). It is separated by Pactional 
distillation in vacuo, or if required for conversion into the aldehyde the whole product is 
saponified by heating in alcoholic solution with sodiimi acetate and carbonate and the 
more volatile o-chlorobenzyl alcohol separated from o-nitrobenzyl alcohol by distillation with 
steam (Eng. Pat 11260*). 

o-Ohlorobenzyl alcohol obtained as above forms long white needles of m.p. 72°. 

o-Nitrobenzyl Ohloride 

CeH4(N0a) • CH,C1[1 : 2] 

Prepared by chlorinating o-nitrotoluene, heated to 120° to 140°, with a stream of 
chlorine until about one-half of the theoretical quantity of chlorine has been absorbed. It 
can be separated from the imaltered nitrotoluene and from by-products of the reaction, by 
fractional distillation in vacuo. If required for preparing the aldehyde, its isolation is 
unnecessary, as it can be either converted into o-nitrobenzyl alcohol by treating the whole with 
sodium acetate and carbonate (Eng. Pats. 11259®®; 11260^®), or into o-nitrobenzylaniline 
or o-nitrobenzylanilinesulphonic acid by treatment with aniline or sodium sulphanilate 
(Eng. Pats. 15890^; 30118®^; 1103^). 

I'-Nitrobenzyl Ohloride 

CeH4(N02) . CHaClCl : 4] 

Preparation, — By passing chlorine into jp-nitrotoluene heated to 185° to 190° 
(Wachendorff, Ann, 185, 271); or by dropping benzyl chloride into fuming nitric acid 
cooled to —15° (Strakosch, Ber. 6, 1056). 

Properties. — Plates or needles. M.p. 71°. 
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ALDEHYDES, KETONES, AND QUINONES 

Bexualdehyde {Bitter-almond Oil) 

Preparation. — (1) By heating the mixture of benzylidene dichloride and benzotrichloride, 
obtained by chlorinating toluene, with the calculated quantity of milk of lime under a 
pressure of 4 to 5 atmospheres. The benzaldehyde is distilled oflf with steam, whilst calcium 
benzoate, which is formed simultaneously, remains behind. (2) By heating the mixture of 
benzyl chloride (2 mols.) and benzylidene dichloride (1 moL), obtained by chlorinating 
toluene until the sp. gr. of the liquid is 1-175, with finely powdered manganese dioxide 
(2 mols.) suspended in water (Schmidt, Grer. Pat. 20909®^). (3) By oxidation of toluene in 
sulphuric acid solution by means of manganese dioxide (Eng. Pat 22121*^). * 

Properties. — Colourless • liquid smelling of bitter almonds. B.p. 180"; sp. gr. 
^^-=l'0504c. Slightly soluble in water, miscible with alcohol. 

Validation. — The commercial product, which is tolerably pure, should distil to the 
extent of 90% between 177° and 181°, 6uid shoidd have the correct specific gravity. It 
should dissolve almost completely in 10 times its volume of warm aqueous sodium bisulphite 
of sp. gr. 1-11; on extracting this solution with a little ether and evaporating oflf the ether, 
there should be no pungent smelling residue left (benzyl chloride, etc.). The presence of 
chlorine is detected by fusion with a scrap of metallic sodium and precipitation with silver 
nitrate. When it has been kept for some time it contains benzoic acid, which crystallises 
out. Adulteration with nitrobenzene is detected by the production of a green colour on 
heating with strong aqueous potash, and by the presence of nitrogen (formation, of cyanide 
on ignition with sodium). 

Bexualdehyde-o-solphonic acid 

C8H4(SO,H) . CH0[1 : 2] 

Prepared by heating o-chlorobenzaldehyde with a strong solution of sodium sulphite at 
190° to 200° under pressure (Gteigy, (Jer. Pat. 88952). Also by oxidation of stilbene- 
disulphonic acid with potassium permanganate in the cold (Levinstein, Eng. Pat 21968^ 
Syrupy. The sodium salt is easily soluble, the barium salt rather sparingly. 

o-Ohlorobenzaldehyde 

C8H4a . CH0[1 : 2] 

Preparation. — (1) By oxidation of o-chlorobenzyl alcohol (j.t?.) with nitrosulphuric 
acid (Kalle, Eng. Pat. 11260^). (2) By chlorination of o-chlorotoluene (from diazotised 
o-toluidine and copper) (75 pts.) in presence of phosphorus pentachloride (2^ pts.) at a 
temperature of 150° to 180° until 40 pts. of chlorine are taken up. The crude o-chloro- 
benzylidene chloride thus obtained is converted into aldehyde by agitation with c-old 100% 
sulphuric acid (420 pts.) until dissolved and the solution poured into water (Erdmann, Ann, 
272, 151). 

Properties. — Colourless fluid. B.p. 214°; m.p. 3°; sp. gr. at 8°= 1-29. 

m-Ohlorobexualdehyde 

ci 

C8H4CI . CH0[1 : 3] i.e. ^^^^UO 

Preparation. — By chlorination of benzaldehyde in presence of zinc chloride (MtQler, 
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Grer. Pat. 33064^) ; or better from m-amidobenzaldehyde by diazotisation and treatment 
with cuprous chloride (Meister, Lucius, and Briining). 

Properties. — Oil B.p. 210° to 213°; sp. gr. 1-246. 



Dichlorobexualdehyde 

CaHaCl, • 0H0[6 : 3 : 1] 

Obtained as chief product in the chlorination of benzaldehyde in presence of iodine or 
antimony (Gnehm, Am. Pat. 315932; Ber. 29, 875). 

o-Nitrobenzaldehyde 

NO, 
OeH4(NO,)CHO[l : 2] i.e, <~^CHO * 



Preparatio'ii, — (1) By oxidation of o-nitrobenzyl alcohol (y.v.) with nitrosulphuric 
acid (Kalle, Eng. Pats. 11259<» and 11260^). (2) By oxidation of o-nitrobenzylaniline 
or its sulphonic acid to the corresponding o-nitrobenzylidene derivative and hydrolysis of 
the latter with acid (Meister, Lucius, and Bnining, Eng. Pats. 15890®^ and 30118*^). (3) 
By oxidation of o-nitrotoluene with oxide of manganese (Monnet, Eng. Pat. 613460^®; 
Badische, Eng. Pat. 21947^). 

Properties. — Long yellow needles. M.p. 46°. Gives indigo on treatment with acetone 
and aqueous soda. 

m-Nitrobenzaldehyde 

NCL 

C8H4(NOj)CHO[l : 3] i.e. <^_^CHO 

Preparation. — By slowly adding benzaldehyde (10 pts.) to potassium nitrate (11 pts.) 
dissolved in cone, sulphuric acid, keeping the temperature below 10° (Friedlander and 
Henriques, Ber. 14, 2802 ; EhrUch, Bet\ 15, 2010). The yield is 100 to 105%. 

Properties. — Yellow needles. M.p. 58°. 

i'-Nitrobexualdebyde 

C«H4(N0a)CH0[l : 4] i.e. OaN<(^CHO 

Preparation. — By boiling ^-nitrobenzyl chloride (1 pt.) with a solution of lead nitrate 
(5 pts.) in water (10 pts.) for 24 hours, or for 12 hours with a saturated solution of cupric 
nitiata The yield is nearly theoretical (FauBt, Mon. Scien. 1885, 1262). 

Properties. — ^Long thin prisms. M.p. 106°. Tolerably soluble in hot water, slightly 
in cold. 

^-Nitrobenzaldehyde-o-snlphonic acid 

*CeH,(N0j)(S03H) . CH0[4: 2 : 1] 

Preparation. — By oxidation of the sodium dinitrostilbenedisulphonate (200 pts.) in 
cold dilute aqueous solution with potassium permanganate (87^ pts.) (Levinstein, Eng. Pat. 
19904''; Green and Wahl, Ber. 30, 3101 ; Eng. Pat. 21825^0- 

Properties. — Small colourless crystals. Very soluble in water. It gives a yellow 
anilide and an orange-red hydrazone. 
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T/i-Amidobexualdehyde 

NH. 
C8H4(NHa)CHO[l : 8] i.e. <^^CHO 

Preparation. — By reduction of the sodium bisulphite compound of Tn-nitrobenzaldehyde 
with ferrous hydrate (Meister, Lucius, and Bruning, Eng. Pat. 11049"; Gter. Pat. 62950*^). 

Properties. — The free base cannot be isolated, as when liberated from its salts it at once 
passes over into its anhydride CyH^N, a crystalline body of high melting-point and sparing 
solubility. 

^-Amidobexualdehyde 

CeH4(NHa)CH0[l : 4] U. HjN<~>CHO 



Preparation. — By boiling ^-nitrotoluene (20 pts.) dissolved in alcohol (60 pts.) with 
a solution of sulphur (12 pta) and caustic soda (20 pta) in water (160 pta) (Geigy and Co., 
Ger. Pat. 86874**). 

Properties. — Flat platea M.p. 71°. Soluble in water. Beadily polymerises to a 
yellow insoluble product. 

i'-Dimethylamidobexualdehyde 

CeH4{N(CH,)j}CHO[l:4] %.e. (CH,)aN<^^CHO 

Preparation. — (1) A mixture of dimethylaniline (12 pts.), anhydrous chloral (14 pts.), 
and phenol (9 pts.) is allowed to stand at the ordinary temperature for several daya The 
phenol is then removed by shaking with dilute caustic soda, and the crystalline residue is 
dissolved in boiling water and hydrochloric acid. On cooling, the sparingly soluble hydro- 
chloride of the base CgH^{N(CH3)2} 011(011) CClg crystallises out, which is converted into 
^-dimethylamidobenzaldehyde and chloroform by heating with the theoretical quantity of 
alcoholic caustic soda (Bossneck, ^er. 18, 1516 ; 19, 365 ; Zierold, Ger. Pat. 61551^). (2) 
By hydrolysis of the benzylidene compound {GR^^C^^GRi^Q^J^^O^) obtained 
by the condensation of dimethylaniline, phenylhydroxylaminesidphonic acid (formed by 
reduction of w-nitrobenzenesulphonic acid) and formaldehyde (Geigy and Co., Eng. Pat. 
17135^). 

Properties. — Colourless platea M.p. 73°. Soluble in hot water. 

Sulphonic acid C^H3{N(CH3)J(S03H) • CH0[4 : 2 : 1] is obtained from the o-chloro 
derivative by heating with sodium sulphite under pressure at 209° (Ger. Pat. 107918^. 

i'-Diethylamidobenxaldehyde 

C«H4{N(CaH5)a}CHO[l:4] 

Obtained from diethylaniline in the same way as the preceding. It forms colourless 
needles of m.p. 41°, soluble in water. 

0- and ;>-Ozybenzaldehyde 

C8H4(OH)CHO[l : 2] & [1:4] 

Preparation. — These two isomers are obtained together by boiling phenol (1 pt.), 
aqueous caustic soda of 20% NaOH (15 pts.), and chloroform (2 pts.). The acidified product 
is distilled with steam, when o-oxybenzaldehyde together with unaltered phenol and chloroform 
distil over and are separated by sodium bisulphite, whilst ^xybenzaldehyde remains behind 
and crystallises from the residue on cooling (Tiemann and Keimer, Per. 9, 824 ; 10, 63, 213). 
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Properties, — The o-compound is a pleasant-smelling liquid of b.p. 196'' and sp. gr. at 
14° =1-173. The jp-compound forms colourless needles of m.p. 116°. They are both 
soluble in hot water, and combine with alkaline bisulphites. 



m-Ozybenzaldehyde 

CeH4(0H)CH0[l : 8] 

Preparation. — From 7/i-amidobenzaldehyde by heating its diazo compound with water 
(Tiemann, Ber. 15, 2045> 

Properties. — Colourless needles. M.p. 104°; b.p. 240°. Soluble in hot water. 



jilP-Tetramethyldiaxnidobenzophenone 

[4 : l](CH3)aN . CeH4 • CO • C8H4 • N(CH,)j:i : 4] i.e, (CH,)aN<^^^C— <(^N(CH8)j 



Preparation. — Carbonyl chloride is passed into dimethylaniline at the ordinary tempera- 
ture until the latter has increased in weight by 40%. The product, which chiefly consists 
of dimethylamidobenzoyL chloride and dimethylaniline, is then heated for several hours at 
100° to complete the reaction (Michler, Ber. 9, 715, 1900). 

Properties. — Colourless plates. M.p. 174° corr. Easily soluble in alcohol, insoluble in 
water. 

Chloride {(CR^\'N • G^B.^}jCCl^. — Obtained by the qction of phosphorus chlorides or 
oxychloride upon the ketone. 

^-Tetraethyldiamidobenzophenone 

[4 : l](C2H5)aN . CjH^ • CO • C^H* • NCCgHB)^! : 4] 

Obtained from diethylaniline and carbonyl chloride in the same way as the preceding. 
Small yellowish plates. M.p. 96°. 

j^P-Tetramethyldiamidothiobenzophenone 

[4 : l](CH,)aN . C6H4 . CS • C^B, • N(CH,)j:i : 4] 

Preparation, — By slowly adding thiocarbonyl chloride (10 pts.) diluted with carbon 
disulphide (30 pts.) to dimethylaniline (50 pts.), keeping the temperature at 0° to 10° by 
external cooling. After agitating for 10 or 12 hours, the mixture is made alkaline, the 
carbon disulphide and excess of dimethylaniline is distilled ofif with steam, and the thio- 
ketone remains behind (Kern, Eng. Pat. 12022^; Baither, Ber. 20, 1732, 3290). 

Properties. — Euby-red plates with steel-blue reflex. M.p. 202°. On heating with 
dilute hydrochloric acid it is decomposed into tetramethyldiamidobenzophenone and hydric 
sulphid& 

Anthraquinone 

o 



[2:l]CeH4<^g>CeH4[l:2] i.e. (V^Q 



Preparation. — ^By oxidation of anthracene with chromic acid, the operation being per- 
formed in the following manner: — Finely powdered commercial anthracene, containing 60 
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to 80% pure anthracene, is stirred up with a boiling solution of sodium or potassium 
bichromate (1 moL of bichromate to every moL of true anthracene present). A dilute solu- 
tion of sulphuric acid (containing 4 niols. of sulphuric acid to every mol. of bichromate used) 
is then very slowly run in, the operation occupying 9 or 10 hours; the mixture is finally 
boiled for some time to complete the oxidation, and the crude anthraquinone is filtered off, 
dried, and ground. The product, which also contains the phenanthrene, carbazole, acridine, 
etc., present in the crude anthracene, is purified by heating it with 2 or 3 times its weight 
of cone, sulphuric acid at 110° for some time, and then pouring into water. By this treat- 
ment the impurities axe converted into soluble compounds (sulphonic acids, etc.), which 
remain in solution whilst the anthraquinone is unattacked and precipitates as a nearly white 
crystalline powder. After washing with soda it is filtered off and dried. It contains 90 
to 95% of pure anthraquinone, and is employed at once for the preparation of alizarin. By 
sublimation it can be obtained quite pure (Kopp, Mon, Scien. [3] 8, 1159; Graebe and 
Liebermann, Mon. Scien. [3] 9, 421). 

Properties. — Sublimes in yellow needle& M.p. 277°. Very slightly soluble in alcohol 
and ether, more readily in benzene. Very stable. By treatment with fuming sulphuric 
acid it is first converted into a monosulphonic acid Cj^H^0j(S03H), and then into a mixture 
of two diflolphonic acids G^^fij^O^\. By fusion with caustic soda, the monosulphonic 
acid yields alizarin, the disiUphonic acids give isopurpunn and fiavopurpurin respectively. 



Dimtroanthraqtdnones 

Ci4H802(NOa)j:i : 6] k [1:8] 

Preparation. — A mixture containing these two isomers, of which the first is of chief 
importance, is obtained by nitration of anthraquinone. For instance, dry sodium nitrate 
(10 pts.) is stirred into a solution of anthraquinone (10 pts.) in sulphuric acid (200 pts.), 
and the mixture kept at 60° to 80° for 12 hours. The product, of which the 1 :5-isomer 
forms the chief part, is usually employed without separation. By repeatedly extracting the 
mixture with alcohol or acetone the 1 : 5 -isomer is left as an insoluble powder (Romer, Ber. 
16, 366; Badische Anil, und Soda Fabrik, Eng. Pats. 19588"; 19589"; 974^*). 

Properties. — The 1 : 5-dinitroanthraquinone forms yellow needles or thick crystals 
(from nitrobenzene). M.p. much above 300°. Sublimable in needles. Very sparingly 
soluble in most solvents. Is employed for the preparation of the anthracene blues. 



1 : 2-Dioz3ranthraquinone {Alizarine) 






C,4HA(0H)a[l : 2] i." T 1 ^\>^ 



C— I J 
O ^ 

Preparation. — Anthraquinonemonosulphonate of soda (90 pts.) is heated at 160** with 
cjiustic soda (180 pts.) and sodium chlorate (16 pts.) dissolved in water (540 pts.). After 
24 hours the vessel is closed and the heating continued under about 4 atmospheres pressure 
for a further 40 hours. The melt is then dissolved in water and precipitated boiling with 
acid. 

Properties. — Yellow powder which sublimes at 160° to fine red needles. M.p. 290°. 
Insoluble in cold water. Its alkaline solution is violet. In addition to its employment in 
dyeing and printing it forms the raw product for the preparation of other anthracene 
colouring matters. 
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1 : 4-Diozyanthraqiiinone (Quinizarine) 

o OH 
Ci4H«O^OH),[l:4] i.e. (jZ^pT) 

O OH 

Preparation. — (1) By heating phthalic anhydride with hydroquinone in presence of 
sulphuric acid {Ber, 6, 508). (2) By heating anthraquinone (1 pt.) and boric acid (1 pt.) 
with cone, sulphuric acid (20 pts.) at 260° to 280° for a short time (Eng. Pat. 973^). 
(3) By heating a mixture of anthraquinone (10 pt&), cone, sulphuric acid (200 pta), boric 
acid (10 pts.), and sodium nitrite (14 pts.) at 220° to 230° for 3 or 4 hours (Eng. Pat. 
975^). 

Properties, — Red plates or needles. Sublimes in needles. M.p. 195°. Dissolves with 
a blue colour in alkalies. 

1 : S-Diozsranthraqninone {Anthrarufine) 

o OH 



C,oH«(WOH)a[l : 5] U. Ql^jQ 

OH O 



Preparation. — Together with a small quantity of chrysazine by heating a mixture of 
anthraquinone (5 pts.), dry boric add (2 pts.), and sulphuric anhydride of 80% SO3 (100 
pts.) for 36 hours at 100° in a closed digester (Ger. Pat. 101220®^). 

Properties. — Yellow tablea M.p. 280°. Nearly insoluble in water. Its solution in 
caustic alkalies is yellow. 

• 

1 : 8-Dioz]ran1;hraqninone {Chrysadne) 

OH OH 
CioHflO,(OH)Jl:8] i.e. QZ^lQ 

Preparation. — From (1 : 8)-dinitroanthraquinone by heating with methyl alcohol and 
caustic soda, and saponification of the ether obtained (Grer. Pat. 77818) ; or by reduction and 
subsequent diazotisation in strong sulphuric acid solution (Ger. Pat 97688). 

Properties. — Beddish brown needles. M.p. 191°. Its solution in austic alkalies is 
yellowish red. 

Phenanthraquinone 

o 

Preparation. — By oxidation of phenanthrene (10 pts.) with sodium bichromate (120 
pta), water (300 pts.), and cone, sulphuric acid (180 pts.). The product is diluted with 
water and the phenanthraquinone filtered off and purified by solution in sodium bisulphite 
and reprecipitation {cf. Erdmann). 

Properties. — Glistening yellowish plates or needles. M.p. 200°. Distils above 300°. 



DIAZO AND AZO COMPOUNDS 

By the action of nitrous cu^id upon the salts of aromatic primary amines and diamines 
diazo compounds are produced ; thus aniline hydrochloride gives diazobenzene chloride 

C^2 • N : N • 01, sulphanilic acid gives diazobenzene snlphonic acid C)6H4<^^^>, benzidine 

K 
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sulphate gives tetrazodiphenyl sulphate ^'j^* ^ [ jP^^O^ etc. These reactions take place 

with extreme readiness, it being only necessary to dissolve or suspend the amine salt or 
amidosulphonic or carboxylic acid in water, generally cooled with ice, and add the theoretical 
quantity of sodium nitrite and hydrochloric acid. The diazo compounds are mostly very 
unstable bodies, and when dry are explosive. For the preparation of the azo colours they 
are usually not isolated, but are at once combined with phenols or amines or their sulphonic 
or carboxylic acids, in alkaline or slightly acid aqueous solution. Thus diazobenzene 
chloride combines with m-phenylene diamine to form diamidoazobenzene (" Chrysoidine ") 
C^Hg • N : N • CgH3(NH2)2 ; diazobenzene sulphonic acid combines with y8-naphthol to form 
iS-naphtholazobenzenesulphonic acid (" Orange II.") C^H/SOjH) • N : N • C^^H^ • OH. 

These bodies are simple monoazo compounds; in certain cases, however, when 
the requisite positions are open, more especially with the dioxy-, diamido-, and amidoxy 
compounds, two diazo residues, similar or dissimilar, can be introduced into the same phenol 
or amine, producing a disazo compound; thus 2 mols. of diazobenzene chloride will 
combine with 1 niol. of a-naphthol or with 1 moL of m-phenylene diamine to form 
C,H, . N : N . CioH^(OH) • N : N • C,H, or C,H^ • N : N • C^H^CNH,)^ • N : N • C^,. A second 
and more important class of disazo colouring matters is obtained by the action of nitrous 
acid upon certain amidoazo compounds (formed by combining diazo compounds with amines) 
and combining the diazoazo compound thus produced with another amine or phenol. Thus 
amidoazonaphthalenedisulphonic acid Cj^Hg(S03H)2 • N : N • G^qH^ • NH^, obtained by com- 
bining a-diazonaphthalenedisulphonic acid with a-naphthylamine, gives on treatment with 
nitrous acid the dLazoazonaphthalenedisulphonic acid 01^11^(80311)2 -NiNCj^Hg-NiN- OH, 
which combines with fi - naphthol disulphonic acid to form " Naphthol black " 
C^^^H5(S03H)2 . N : N . Cj^Hg • N : N • Cj^^H/0H)(S0yH)2. The amidoazo compounds employed 
for the preparation of these disazo colours are themselves colouring matters, but, with the 
exception of amidoazobenzene sulphonic acid, are not used for dyeing. They are usually not 
isolated, but are converted directly into the disazo compounds in the solution in which they 
are formed, by further disazotisation and combination. A third class of disazo compounds 
is obtained by treating a diamido compound vriith 2 mol& of nitrous acid and combining 
the tetrazo compound obtained with 2 mols. of a second component (phenol or amine) or 
with 1 moL of each of two components. 

By a further extension of the above methods compounds are obtainable containing 
three, four, or even more double-nitrogen groups in the molecule, and known as tlisaio 
compounds, tetrakisazo compounds, etc. With the increase in the number of azo groups 
the shade of the colouring matter tends towards dark blue or black. 

In certain cases the production of the azo colouring matter is effected upon the fibre, 
either by passing the fabric which has been padded with alkaline y8-naphthol through a 
solution of the diazo compound (e.^. diazotised paranitraniline, a-naphthylamine, dianisidine, 
etc), or by diazotisation and combination of a previously fixed amido compoimd such as 
Primuline or Diaminogen ("Ingrain colov/rs"). For the former process certain ready- 
prepared diazo compounds are brought upon the market under the name of " Azophor Red," 
" Nitrazol," etc. 

Azo compounds derived from paradiamines (i.e. benzidine, ^-phenylene diamine, etc) 
and from dehydrothiotoluidine and its homologues possess the property of dyeing vegetable 
fibres without a mordant (" Substantive cotton colours "). 

Azo compounds containing hydroxyl or carboxyl groups in certain positions enabling 
them to form lakes with metallic oxides are used for dyeing fast colours on wool ('* Chrome 
colours "). • 

Unsulphonated azo compounds derived from amidoammonium bases, safranines, or 
amidobenzylamines have strongly basic properties which render them suitable for dyeing 
tannin mordanted cotton or mixed fabrics of cotton and wool (" Janvs or Basic azo colours "). 
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The following are some of the more important of the amidoazo compounds employed 
as intermediate products : — 

• ^-Amidoaiobenzene 

CaHB.N:NC8H4.NHj:i:4] i.e. <^^— N : N— <([[^NH2 

Preparation, — By slowly running a solution of sodium nitrite (7 pts.) in water (10 pts.) 
into a mixture of aniline hydrochloride (26 pts.) dissolved in aniline (50 pts.), agitating and 
keeping the temperature between 30"" cuid 40"". After the mixture has been kept at 40° 
for two hours, and has stood for a day at the ordinary temperature, the product is mixed 
with a slight excess of hydrochloric acid beyond that required to combine with the aniline, 
and is diluted with water (250 pts.). The amidoazobenzene hydrochloride which separates 
as a steel-blue crystalline precipitate is filtered off, washed, and dried. The excess of aniline 
employed is recovered from the filtrate by making alkaline and distilling with steam (Stiidel 
and Bauer, Ber. 19, 1954). 

Properties, — Orange needles or prisms. M.p. 127° ; b.p. above 360°. Nearly insoluble 
in water, soluble in alcohoL Weak base, its salts, which are sparingly soluble, being 
decomposed on washing with water. 

Monoavlphonic dcid CJSLJ^SO^) • N : N • CgH^(NH2). — Obtained by sulphonating amido- 
azobenzene with fuming sulphuric acid at a low temperature, until the product is soluble in 
alkalies. Small yellowish white needles, very sparingly soluble in water. 

Dimlphonic acid C^H/SOgH) • N : N • C^H3(NH2)(S03H).— Obtained by sulphonating 
amidoazobenzene with fuming sulphuric acid until the product is easily soluble in water. 
Steel-blue needles. A mixture of the sodium salts of this and the preceding acid is 
employed for dyeing under the name of '' Acid yellow." 



Amidoazotolnene 

[2 : ITPfitiCU^) • N : N . CeHjCCHj^NHil : 3 : 4] 

Preparation. — By slowly adding a saturated solution of sodium nitrite (1 mol.) to a 
mixture of o-toluidine (4 mols.) and cone, hydrochloric acid (2 mola), keeping the tempera- 
ture at 30° to 40°. 

Properties, — Yellow plates or tables. M.p. 100°. Easily soluble in alcohol, nearly 
insoluble in water. 

Sulphonic acid, — Obtained by treating amidoazotolnene with fuming sulphuric acid. 



a-Amidoazonaphthalene 





OioH, . N : N • CioH« • NHJl : 4] t. e. <^ -N : N- <^_J>NH, 



Preparation. — By mixing equal mols. of a-diazonaphthalene chloride Cj^H^-N^-Cl 
(from a-naphthylamine hydrochloride and nitrous acid) and a-naphthylamine hydrochloride 
in cold aqueous solution, then slowly adding sodium carbonate till alkaline. The precipitate 
is filtered off and crystallised from xylene (Perkin and Church, Ann, 129, 108 ; Friedlander, 
Ber. 22, 590). 

Properties. — Brownish red needles. M.p. 183° corr. 

Bisulphonic acids C^^TIJ^SO^Il\ • N : N • G^qU^ • NH^. Obtained by combining the diazo 
compounds of the a-naphthylaminedisulphonic acids with a-naphthylamine hydrochloride 
(Cassella and Co., Eng. Pats. 9214^ and 14442^). 
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Salioylic add-azo-o-naphthylamine 

[4:3: l]CeH3(0H)(C0^) • N : N • (\fi^ • NHJl : 4] 

Preparation, — By combining the diazo compound of amldosalicylic acid with a-naphthyl- 
amine (Bayer and Co., Ger. Pat. 51504^; Am. Pat. 438438). 

Properties. — Small steel-blue needles. Dissolves in alkalies with a yellowish red 
colour. 

COUPOUNDS OF THE FATT7 SEBDBS 

Carbonyl Chloride (Phosgene Gas) 
COCL, i.e. o=c=ci. 

Preparation. — By leading a mixture of equal volumes of carbonic oxide and chlorine 
over a condensing surface such as platinised asbestos, animal charcoal, etc. (Patem6, Jahresber. 
1878, 229). 

Properties. — Pungent-smelling liquid, gaseous at ordinary temperatures. B.p. 8"* corr. ; 
sp. gr. at 0°= 1-392. Very soluble in benzene. Very slowly decomposed by cold water, 
quickly by hot into carbonic acid and hydrochlorip acid. 

Thiocarbonyl Chloride (Thiophosgene) 

CSCl, i.e. S=C=C1, 

Preparation. — Chlorine is passed into cold carbon disulphide containing a trace of iodine 
until the liquid has increased in weight by 230% (i.e. 5 CI to CS^). The product CCl^ • SCI 
is purified by distillation with steam and fractionation, and is converted into thiocarbonyl 
chloride by reduction with iron and acetic acid (Klasson, Per. 20, 2377 ; Kern and Sandoz, 
Ger. Pat. 5430'^. 

Properties. — Reddish liquid of irritant odour. B.p. 74°. On keeping, it is slowly 
converted into colourless crystals of the polymeric compound, which melt at 11 3"*. 

Methyl Alcohol ( Wood Spirit) 

CHjOH 

Preparation. — From the aqueous portion of the distillate obtained in the destructive 
distillation of wood, by treatment with lime and rectification. 

Properties. — Colourless alcoholic liquid. B.p. 66°; sp. gr. at 15° = -799. Miscible 
with water. 

Valication. — The purity of methyl alcohol, for use in the preparation of dimethylaniline, 
is of great consequence, especially in regard to freedom from acetone. 95% of it should 
distil within one degree, and its specific gravity should be correct. It should remain colour- 
less wlien mixed with strong caustic soda, and only give a light yellow colour with twice its 
volunle of cone, sulphuric acid. It should not at once decolorise ^ of its volume of a 0-1% 
solution of potassium permanganate. It should not contain more that -^ to ^% of acetone, 
as determined by the following method : — 1 to 2 cc. of the methyl alcohol are put into a 
stoppered fiask, and mixed with 20 to 30 cc. of normal caustic potash solution (free from 
nitrite). 20 to 30 cc. of ^ normal iodine solution are then dropped in, and after shaking 
for ^ minute the clear solution is acidified with a quantity of dilute hydrochloric acid 
of sp. gr. 1-025 equal in volume to the caustic potash solution employed. A measured 
excess of ^^ normal sodium thiosidphate is then added, and the latter is titrated back with 
^ normal iodine solution and starch. From the amount of iodine solution used up the 
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percentage of acetone is calculated, since 1 moL of acetone requires 6 atoms of iodine to 
convert into iodoform, i.e, 1 c.c of ^ iodine solution is equivalent to -^^ grms. of acetone 
(Messinger, Ber. 21, 3366). 

Methyl Chloride 

CHjCl 

Preparaiion. — Trimethylamine, obtained from the residues of beetroot molctsses by dis- 
tillation with lime, is heated with hydrochloric acid under pressure (Vincent, Ding. pol. J. 
230, 270; 234, 294; Jahresber. 1878, 1135). 

Properties. — Colourless gas of pleasant ethereal smelL Under a pressure of 4 to 5 
atmospheres it is liquid at ordinary temperatures. B.p. — 21°. Very soluble in alcohol, only 
slightly in water. 

Dimethyl Sulphate 

(CH,)sS04 

Preparation. — Fuming sulphuric acid of 25% SO3 (4 pts.) is added to methyl alcohol 
(1 pt.) cooled to 30"* to 40^ The mixture is then distilled in vacuo when dimethylsulphate 
passes over. Yield 130% of the alcohol (Berlin Aniline Co., Ger. Pat. 113239^). 

Properties. — Colourless liquid. B.p. 188°; sp. gr. 1-324 at 22°. Very irritant and 
poisonous. Valuable methylating agent for amines and phenols. 

Formaldehyde (Oxymethylene) 

HjC:0 

Preparation. — By leading a mixture of methyl alcohol vapour and air in theoretical 
proportions over heated copper gauze contained in a copper tube (Loew, Journ. /. pr. Chem. 
33, 321 ; Trillat, Ger. Pat. 55176*^). 

Properties. — Pungent-smelling gaa B.p — 2 1°. Very soluble in water, in which solvent 
it is usually collected. On keeping the solution it is slowly polymerised to trioxymethylene 
CjH^Oj, a crystalline solid of m.p. 152°. 

Valuation. — ^The strength of aqueous solutions of formaldehyde can be determined 
by adding normal ammonia in excess and titrating with sulphuric acid ; the quantity of 
ammonia employed in forming hexamethylenetetramine {CK^^^ gives the percentage of 
formaldehyde present (Legler, Ber. 16, 1333). The commercial solution usually contains 




\ 



Formic Acid 

HCOjH 

Preparation. — Produced technically by passing carbonic oxide gas (CO) under 6 to 7 
atmospheres pressure over powdered caustic soda at 150° to 170°, the sodium formiate 
produced being afterwards decomposed by a mineral acid (Goldschmidt, Grer. Pat. 86419). 

Properties. — Pungent-smelling liquid. The anhydrous acid has the following physical 
constants: — M.p. 8°; B.p. 101°; sp. gr. 1-2256 at 15°. 

Dimethylamine 

(CH,),NH 

Preparaiion. — By boiling nitrosodimethylaniline hydrochloride (165 pts.) with a 
solation of caustic soda (200 pta) in water (8000 pts.). The dimethylamine which is 
evolved is collected in water or dilute hydrochloric acid. 

Properties. — Pungent ammoniacal gas. B.p. 8°. Very soluble in water. 
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Ethyl Bromide 

Preparation, — Cone, sulphuric acid (2 pts.) is mixed with 96% alcohol (1 pt.), and 
after standing for some time is diluted with water {\ pt.). Potassium bromide (1 pt.) is then 
added, and the mixture is slowly heated, finally to ISO'". The ethyl bromide, which distils 
over, is washed with water, and is freed from 7 or 8% of ether, which it contains, by shaking 
with cone, sulphuric acid in which only the ether dissolves {Ding, poL J, 229, 284). 

Properties, — Colourless ethereal liquid. B.p. 38°; sp. gr. at 15**= 1'476. 



Acetic Acid (Olacial acetic acid) 

CH, • CO2H 

Preparation, — By distillation of crude calcium acetate (** pyrolignite of lime," obtained 
by neutralisation of wood vinegar with lime) with hydrochloric or sulphuric acid, and 
fractional distillation of the product {cf. Klar, J, Soc. Chem. Ind. 1897, 667 and 722). 

Properties, — Liquid or crystalline solid. B.p. 118°; m.p. 17°; sp. gr. 1-05 at 20°. 

Valuation, — It should not contain more than 1 to 1^% of water, i,e. its m.p. should 
not be lower than 14°. On evaporation it should leave no appreciable residue. It should 
give no precipitate with silver nitrate or barium chloride. 5 g. diluted with 15 cc. of water 
should not decolorise more than 3 cc. of ^ permanganate by 15 minutes' standing. 



Ohloroacetic Acid 

CHjOl • COaH 

Preparation. — By passing chlorine (1 mol.) into boiling glacial acetic acid oontaining 
some iodine, sulphur, or phosphorus (cf. Ber, 22, 762 ; 25, 334). 

Prop^ties, — Needles. B.p. 186°; m.p. 63°; 8p.gr. 1-395 at 73°. 



Acetoacetic Ether 

OH5 . CO . OHj . COjCjHb and CH, • C(OH) : CH • COjCjHj 

Preparation. — By the action of dry sodium ethylate upon dry acetic ether. 
Properties, — Liquid. B.p. 181°; sp. gr. 1-025. 



Oxalacetic Ether 

COaCCaHs) • CO - CHj • OO^PJR^) 

Preparation, — Dry acetic ether (110 pts. by vol.) is slowly added to a mixture of 
oxalic ether (135 pts. by voL) and ether (800 pts. by voL) containing sodium wire (23 
pts.). After some hours the product has solidified to a mass of sodium oxalacetic ether 
which is pressed and decomposed with acid. The yield is 70 to 80% of the theoretical 
(Erdmann). 

Properties. — Colourless liquid. B.p. 132° in a vacuum of 24 mm. Insoluble in water. 
Its sodium compound forms fine felted needles soluble in water. Its copper compound 
forms brilliant green glistening needles of m.p. 162°. 
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Succinic Acid 

COaHCHaCHaCOaH 

PreparatioTL — By the dry distillation of amber at 280° ; or by the fermentation of a 
solution of ammonium tartrate at 25'' to SO"* (Konig, Ber. 15, 172). 

Properties. — Colourless monoclinic prisms. M.p. 180** ; b.p. 235°. At its boiling-point 
it is converted into the anhydride C2H4<;^q>0. It is tolerably soluble in water (6 pts. in 
100 pts. at 15°). 

Diozytartaric Acid 

COaH.C(OH)aC(OH)aCOaH or COaH • CO • CO • COaH 

Preparation. — By the spontaneous decomposition of the nitrate of tartaric acid (" nitro- 
tartaric acid") in aqueous solution. Tartaric acid (1 pt.) is gently warmed with fuming 
nitric acid (2 pts.) till dissolved, mixed with an equal volume of cone, sulphuric acid and 
allowed to stand overnight. The crystalline magma is then stirred into ice and water, and 
the solution left to stand for 3 or 4 days, after which it is neutralised with sodium 
carbonate, and the nearly insoluble sodium dioxytartrate which separates out is filtered off, 
washed, and dried. The yield is good. 

Properties, — The acid is very unstable. The sodium salt is a coloiurless crystalline 
powder ( + 2H2O), which decomposes on heating into tartronic acid and carbonic acid. By 
reaction with phenylhydrazine-^-sulphonic acid it yields " Tartiazine." 
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COLOUEING MATTERS 
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L NTFRO 



No. 



6 



Commercial Name. 



Scientific Name. 



Picric Acid. 
Carbazotic Acid. 



Symmetrical trinitro- 
phenol. 



Victoria Yellow. 

English Yellow. 

Victoria Orange. 
Saffron Substitute. 

Aniline Orange. 



Martins Yellow. 

Naphthol Yellow. 

Primrose. 

Jaune d'or. 

Manchester 

Yellow. 



Naphthol Yellow S. 

[B,] 

Naphthol Yellow. 

Acid Yellow S. 

Citronine A. [L.] 



Brilliant Yellow. 

[Sch,] 

Naphthol Yellow 

ES. [By.] 



Aurantia. 
Imperial Yellow. 



Mixture of the 
]jota8sium (or ammon- 
ium) salts of dinitro- 
o-cresol and dinitro- 
^-cresol. 



Ammonium, sodium, 

or calcium salt of 

dinitro-a-naphthol. 



Empirical Formula. 



C3H3N3OJ 



CjH.NAK 



Sodium (or potassium) 

salt of dinitro-a- 

naphthol-/9-mono- 

sulphonic acid. 



Sodium salt of 

dinitro-a-naphthol- 

a-monosulphonic 

acid. 



Ammonium salt of 

hexanitro- 

diphenylamine. 



Ammonium salt : 

Sodium salt : 

Calcium taU : 
CjoHioNAoCa 



Constitutional Formula. 



^6^2 



1 

^21 



OH 
NO 

no; 



2 



4 
[6] NO2 



f [1] OK 
C.H^' [2]CH3 

I (N02)2 



and 



( [1] OK 
C,H,. [4] CH, 
( (NOj). 



Free acid : 



/C(OH) :C(N02) 



^CCNO^) : CH 



CioH4N203SNa2 



CioHfiNASNa 



^C(ONa) : CCNO^) 
C,H3(S03Na)<; I 

^CCNOjj) : CH 



[ONa : NO2 : NOg : S03Na= 1 : 2 : 4 : 7] 



^C(OH) iCCNOg) 
C,H3(S03Na)<^ I 

^CCNOg) : CH 

[OH : NO2 : NOj : SOgNa^ 1 : 2 : 4 : 8] 



^ri^s^s^ii 



^ ^^ ^CeH2(N02)3 
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)irBINa MATTEBS. 



[ethod of Preparation. 



tion of nitric acid upon 
A or apon phenolsulphonic 
acids. 



Year of 


Discoverer. Patents. 


Discovery. 


Literature. 


1771. 


WOULFE. 


1842. 


(from indigo.) 
Laurent. 


1869. 


(from phenol.) 

Ann. (184S) 43, 208. 

R. ScHMiiT and L. Glxttz. 




(from phenolsulphonic acids.) 
Bcr. 2, 52. 



ion of nitric acid upon a 
ure of the sulphonic acids 
0- and p-cresoit qf upon 
diazotoluene. 



tion of nitric acid upon 
hthylamine, a-diazonaph- 
me, a-naphthol, or (usual 
^hod) upon the (1 . 2 : 4) 
phonic acid of a-naphthol. 



Lction of nitric acid upon 
phthol-trisulphonic acid 

(1:2:4:7). 
LCtion of nitric acid upon 
iphthol-disulphonic acid 
1:7) or upon the nitroso 
»ound of the latter (usual 
method). 



1869. 



1864. 



1879. 



on of nitric acid upon a- 
;hol*di8ulphonic acid Sch. 
its nitroso derivative. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Ikletliod of Employment. 



MiTTENTZWEY. 
Wagner's Jahresber. 15, 593 ; 
Ber. (1869) 2, 206, 581 ; (1873) 6, 
fl74 ; (1874) 7, 176 ; (1876) 8, 685 ; 
(1881) 14, 567, 898, 986 ; (1882) 16, 
1858 ; (1884) 17, 370, 608 ; (1885) 
18, 252. 



Marti UK. 

Zeits. f. Chem. (1868) 4, 80. 

Dale, Caro, and Marti us. 

Eng. Pat 2785" 

Ballo. 

Ber. (1870) 3, 288. 

Darmstadter and 

WiCHELHAUS. 

Ber. 2, 113 ; Ann. 152, 299. 

F. Bender. 

Ber. 22, 996 (note). 



H. Caro. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat 53067». 

Am. Pat 225108». 

Ger. Pat. 1078579. 

Fr. Pat 134632«>. 

Lbonhardt & Co. 

Ene. Pat. 113188^. 

Lauterbach. 
Ber. 14, 2028. 

C. Graebe. 

Ber. 18, 1126. 



Appearance of dyestuff: light yellow crystals.— In water: siNir- 
ingly soluble in the cold, more easily on boiling. Soluble in alcohol, 
benzene, etc. Melts at 122'''5. Tastes bitter.— On boiling With 
potassium cyanide : brown solution.— Dyes : wool and silk green* 
ish yellow from an acid batli. 



Appearance of dyestuff: reddish yellow iwwder.— In water : soluble 
with orange yellow colour.— On addition of hydrochloric add 
to aqueous solution: white precii)itate of dinitrocresol.— On 
addition of caustic soda to aqueous solution: no change of 
colour.— On heating the powder : the potassium salt deflagrates, 
the ammonium salt bums quietly. — In cone, sulphuric add : light 
yellow solution. — I>yes : wool and silk orange. Used for colouring 
liqueurs, butt«r, etc. 



Appearance of dyestuff: Ammonium and sodium salts, small 
glistening orange yellow plates, calcium salt yellowish red crystals. 
— In water : soluble wiUi a yellow colour ; the ammonium salt is 
also soluble in alcohol.— Addition of hydrochloric add to the 
aqueous solution: precipitates dinitronaphthol of m.p. 138*. — 
On heating: the sodium salt deflagrates, the ammonium salt 
bums quietly.— I>yes : wool golden yellow firom an acid bath. 



1884. 



ion of nitric acid upon 
diphenylamine. 



1873. 



Menschino. 
The Schollkopf Aniline 
& Chemical Co. 
Eng. Pat 15775». 
Am. Pat. 333036. 
Ger. Pat 40571". 



Appearance of dyestuff: orange yellow powder.— In water: easily 
soluble.- Addition of hydrochloric add to the aqueous solu- 
tion: yellow without fomiing a precipitate. — Caustic potash 
added to the aqueous solution: florculent yellow precipitate.— 
On heating the powder: bums with deflagration.— Dyes : wool 
and silk yellow firom an acid bath. 



Kopp. Gnehm. 
Ber. 7, 1399 ; 9, 1245. 



Appearance of dyestuff: golden yellow i>owder.— On heating: docs 
not deflagrate, but swells up.— In water : soluble with a brownish 
yellow colour.— On addition of hydrochloric add to aqueous 
solution: clear yellow solution. — On addition of caustic soda 
to aqueous solution: orange yellow precipitate, dissolves on 
warming. — In cone, sulphuric add : pale yellow solution.— Dyes: 
wool and silk yellow from an acid bath. 



Appearance of dyestuff: reddi.sli brown crystals.— On heating: 
bums with deflagration.— In water : soluble wth orange yellow 
colour.— On addition of adds to aqueous solution : precipitates 
bright yellow hexanitrodiphenylamine of m.p. 238'.— Dyes: wool 
and silk orange from an acid Unth. 
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n. MONO-AZO 



No. 


Commorcial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


7 


Aniline Yellow. 

Spirit Yellow. 

Janne d'aniline. 

(As a dyestuff no 
longer in commerce.) 


Hydrochloride of 
amidoazobenzene. 


CisH^N.Cl 


CgHg - N - N - CgH^ - NHjHCl [1 : 4] 

• 


8 


Acid Yellow. [A.] 
Fast Yellow O.t/ir. J 

Acid Yellow G. 

Fast YeUow. [B.] 

Fast Yellow Extra. 

Janne acide. 

New YeUow L.[ii:.] 


Mixture of sodium 
amidoazobenzene- 
disulphonate with 

some sodium 
amidoazobenzene- 
monosulphonate. 


CisHjXjSoOaNa, 


.ITT /[4]S03Na rrdlNH 

6 4 ) ni N = N rn c h ^ ^ J 2 

• 


9 


Fast Yellow R [a:.] 
Fast Yellow. [B.] 
Yellow W. [By,] 


Sodium salt 

of amidoazotolueni'- 

disul phonic acid. 


Gi^HigNgSjO^Na, 


1[1]N = N[1]C,hJ 


SOgNa 
[2] CH3 
4] NH, 

1 
1 


10 


Sndan G. 

[A.][F.][ih.][jn 

Oarminaph J. [D, HJ] 
Oerasine Orange G. 

[a] 


Dioxyazobenzene or 
Benzcneazorcsorcinol. 


CiiHjjNjOjj 


CeH5-N = N-C«H,(OH)j[l:2:4]&[I:2:e] 

i 


11 


Sndan L 

[A.] [F.] [lb.] [in 

Oanninaph. [J). H.] 


Benzene-azo-/3- 
naphthol. 


C,uH,,NoO 


C,Hj - N = N - 0,oH, . OH [fi] 


12 


Cochineal Scarlet 
G. [Sch.] 


Sodium salt 

of benzene-azo-a- 

naphthol-mono- 

sulphonic acid. 


Cj^HjiXjO^SNa 


C^U, - N = N - Ci„Hs(OH)(SO,Na) [2:1:5] 


13 


Poncean4GB. [.1/ 
Orocelne Orange. 

[By.] [K.] 
Brilliant Orange. 

[M.] 
Orange GRX. [7^.] 


Sodium salt 

of beiizene-azo-j8- 

naphthol>/3-8ulphonic 

acid. 


C,«H„XASNa 


C,H, - N = N - Ci„H,(0H)(S03Na) [1:2:6] 
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OTJBINO MATTERS. 



fethod of Preparation. 


Year of 
Discovery. 


Discoverer, Patents. 
Literature. 


'- ■ — — — — 1 - ■ — » 

Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


ming diazobenzeneanilide 
:oamidobenzene) diK-^lved 
liline, with aniline hydro- 
chloride. 


1861. 
1862. 


MfeNE. 

Jahresber. 1861, 490 ; 

Jour. f. Pr. Cheni. 82, 4<}2. 

P. Grikhs. 

Add. (1862) 121, 262 (note). 

SiMi'soN, Mavlr, k Nichol- 
son (oxalate). 
ZeiU. f. Chem. (1866) 2, 132. 
Dale and Caro. 
Eng. Pat 3307«. 
Kekulik. 
Chemie der BeniolderivEte, p. 204. 
Martius and Griess. 
Berl. Acad. Ber. 1865, 633. 


Appearance of dyeitoff: Mteel blue crystals.— In water: soluble 
sparingly with a yellow colour; on boiling it is partially deconi- 
IKwetl with precipitation of the yellow base of m.p. 127'.— to oonc. 
tulpliuric add: brown solution; rod on dilution with water.— 
Employinent : for preiiaratiou of acid yellow and induliues. 

• 


tion of fuming sulphuric 
d upon amidoazobenzene 
liydrochloride. ' 


1878. 

• 


Grassler. 

Eng. Pat. 48™. 

Am. Pat 253698. 

Ger. Pats. 4186" & 70947». 

Chem. iDd. (1879) 2, 48 and 846. 

GriE88. 

Ber. 15, 2185. 

EOKR. 
Ber. 22, 847. 


Appearance of dyeituff: yellow powder.— to water: yellow solu> 
tion.— On addition of hydrochloric add to the aipieons solution : 
orange. -On addition of cauitio soda to the aqueous solution : 
no change. —to cone, sulphuric add: brownish yellow solution, 
becoming orange yellow on dilution with water.— I>yei: wool and 
silk yellow from an acid bath. 


on of fuming sulphuric acid 
n amidoazotoluene hydro- 
chloride. 


1878. 


Grassler. 

Eng. Pat 48". 

Am. Pat 263698. 

Ger. Pat 4186". 

Griess. 

Ber. (1882) 15, 2187. 


Appearance of dyeituff: brownish yellow irawder.— to water : yel- 
low solution.— On addition of hydrochloric add to aqueous 
solution : magenta red.— On addition of caustic soda to aqueous 
solution: no change.— to oono. sulphuric add: yellowish brown 
solution, becoming magenta red on dilution.— Dyes : wool reddish 
yellow fh>m an acid bath. 


iniline. 


Rcsorcinol. 


1876. 


Baeyer and Jaeger. 

Ber. 8, 161. 

Will k Pukall. 

Ber. 20, 1122. 


Appearance of dyestnff : brown jiowder.— to hot water: iiartially 
soluble with a yellow colour.— On addition of hydroohlorio add 
to the aqueous solution : light brown precipitate.— On addition 
of caustic soda: brown solution.— to cone, sulphuric add: 
brownish yellow solution ; on dilution, light brown precipitate.— 
to alcohol: soluble with a yellow colour.— Employment: for 
colouring oils, varnishes, etc. 


Lniline. 


/3-Naplithol. 


1888. 


C. Likbkrmann. 

Ber. (1888) 16, 28<j0. 


Appearance of dyestnff: brick red iiuwder.— to water: insoluble. 
—to oonc. sulphuric add : magenta red solution ; orange yellow 
pnr.ipitatc on dilution with water.— to alcohol: soluble with an 
orange yellow colour.— Employment : for colouring oils, varnishes, 
etc 


iniline. 


a-NaphthoI- 
monosulphonic 
acid L. (1 : ^' ) 


1888. 


Gaess. 

Mon. Scien. 1884, 885. 

GA'ITBRMANN k SCHULZE. 

Ber. ao, 51. 

Am. Pat 833041. 


Appearance of dyestnff: brick red imwder.— to water: yellowish 
rcHl solution.— On addition of hydrochloric add to the aqueous 
solution : thick precipitate.— On addition of caustic soda to the 
aqueous solution: orange yellow colour. — to oona sulphuric 
add : cherry red solution ; bn>wnish red precipitate* on dilution 
with water.- Dyes : wool brick red Troin an acid bath. 


Lniline. 


/5-Naphthol- 

monosulphonic 

acid S. 


1878. 


P. Grikss. 
Ber. (1878) 11, 2197. 


Appearance of dyestnff: brightreil powder. —to water: very soluble, 
with an orange yellow colour.— Ou addition of hydrochloric add 
to the aqueous solution : bn)wni8h yellow precipiUt4>.— On addi- 
tion of caustic soda to the aqueous solution : bn)wniMh yellow 
solution.— to cone, sulphuric add : orange yellow solution, giving 
a yellowish brown i>recipitate on dilution with water.— Dyes : w^ool 
orange yellow ttom an acid bath. 

i 
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m1 Nuiui\ 



se 0. 



Soiontilio Name Hiupirical Formula. 



Sodium salt 

of Wiuene-azo-:^- 

naiihthol-ilisulphonk' 

ai'hl G. 



>- jgll j|j^.,0.iV,'*^il.> 



u 2 G. 

\M\\(\] 
R.|//.| 



of Wiiieuif AA* .S 
luphtho) \i»ulphv»uu- 
av-i\l K. I 



^% .t H , .,X .,0-i>^Na.» 



WW*.' 



. :?' 









^u^u^u 






II \ (till hluliilii III 

lii'it' ••iii> i»/.(i i/» 
|i)ii ti> litMMUmiiiii^. 



i\,iiu>>\^i 



iUm M 


1' ' 1 


(•MfiUfi 


I'M 


««(««, ffif 


'•rm 


M'// 1 


^^M/r,^ 


J 


/' ////// I 



Hy(lMii>)iliM|(t(i of 

III MM'lilt 4^o m lolyl- 

I'llf* llltiiillits. 



C,,HijN,Cl 






Constitutional Fonnula. 



r,H,-X = N-[l]0,oH, 



OH 

SOjNa 

SOgNa 



CVl5-N = N-[l]C 



10H4 1 



[2] OH 



[3 
6 



m 



SO^Na 
SOaNa 



C^H^ - N = N - [1]C,H, [4]N{CH3), 



C,H, - N = N - CgHjCNR^^HCl [1:2: 4] 



C^Hg - N = N - C«H2(CH3)(NH3)2HC1[1 : 6 : 2 : 4] 



JJenzene-azo-maclurin : 



OftHr • No 






. jj OH 

OH 



t\f,*Umu M-U of 






^'io^^io^'^'A^sNa, 



/ .■r;/f/'>,/,» /J n/ 'l|.i"l I 



'w , 



HO OH 



NaO.S' 



Uk/^3 



Na 



NaO.Si 



HoN OH 

I-N2-C.H5 

,Na 



8' 



^vUsoji; 



• Chryaotdine Orystals alio oostldii tht 
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ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Beliaviour with Reagents. Shade and Dyeing Properties. 

Method of Einployment. 


Dompoond 


Combined with 


liline. 


j8-Naphthol. 

disulphouic 

acid G. 


1878. 


Baum. 

Meister, Lucius, and 

Bruning. 

Eng. Pat. 171578. 

Ger. Pat 322978. 


Appearance of dyeitiiff : yellowish red powder.— In water : orange 
yellow solution.— On addition of hydrochloric acid to aqueons 
solution : no change.— On addition of caustio soda to aqueons 
solution : yellowish red.— In oono. sulphuric aoid : orange yellow 
solution, not altered on dilution with water.- Dyes : wool orange 
yellow fh>m an acid bath. 


iline. 


/3-Naphthol- 

disulphonic 

acid R. 


1878. 


Baum. 

Meister, Lucius, and 

Brijning. 

Eng. Pat. 171578. 

Am. Pat 251162. 

Ger. Pat 322978. 


Appearanoe of dyestuff: bright red powder.— In water: orange 
solution.— On addition of hydroohlorio acid to the aqueous 
solution : hardly changed.— On addition of caustic soda to the 
aqueous solution: somewhat yellower. — In. oono. sulphuric 
add : cherry red solution ; on dilution with water, orange.— Dye^ : 
wool a reddish orange from an acid bath. 


iline. 


Dimethyl- 
aniline. 


1876. 
1876. 


0. N. Witt. 

P. Grirss. 

Ber. (1877) 10, 528. 


Appearance of dyestuff: yellow plates of m.p. 115*.— In water: 
insoluble.— In aqueous hydrochloric aoid: red solution, fh)m 
which caustic soda throws down an orange yellow precipitate of 
the base.— In cono. sulphuric acid: yellow solution, becoming 
red on dilution with water.— In oils: soluble.— Employment : 
for colouring butter, oils, etc. 


iline. 


m-Phenylene 
diamine. 


• 

1876. 
1876. 


H. Caro. 
0. N. Witt. 

A. W. HOFMANN. 
Ber. 10, 213. 

0. N. Witt. 
Ber. 10, 850, 654. 

P. Griess. 

Ber. 10, 888. 


Appearance of dyestuff: large shining black crystals or reddish 
brown powder.— In water : orange brown solution.— On addition 
of hydrochloric acid to the aqueous solution : orange brown 
precipitate.— On addition of caustic soda to the aqueous solu- 
tion: reddish brown precipitate. — In oono. sulphuric acid: 
brownish yellow solution, becoming cherry red on dilution with 
water.— Dyes : wool, silk, and tannined cotton, orange. 


liline. 


m-Tolylene 
diamine. 






Appearanoe of dyestuff: yellowish brown lumps.— In water or 
alcohol : soluble with a yellow colour.— On addition of hydro- 
ohlorio add to the aqueous solution: red.— Qn addition of 
oaustio soda to the aqueous solution : yellow precipitate of the 
base [m.p. 165* to 166*].— ]bi oono. sulphurlo add : greenish yellow 
solution, becoming on dilution bluish red and then yellowish red. 


dline. 


Fustic extract. 


1887. 


Ch. S. Bedford. 
Eng. Pat 1266787. 
Am. Pat 409384. 
Ger. Pat 4727488. 
J. Herzfeld. 

Ftahmztg, 1, 104, 838. 


Appearanoe of dyestuff: brownish yellow powder or brownish 
yellow paste.— In water: nearly insoluble. —In alcohol and 
oaustio soda: yellowish brown solution. —In oona sulphurio 
add: yellowish brown solution.— I>yes : wool mordanted with 
chrome brownish yellow. 


liline. 


1 : 8-Dioxy. 

naphthalene- 

3 : 6-sulphonic 

acid. 


1890. 


Meister, Lucius, k 

BRtfNING. 

Eng. Pat 9258«>. 

Ger. Pat 69095»o. 

Fr. Pat. 206439. 
Ck>mpare Ber. 1893, ref. 650. 

• 


Appearanoe of dyestuff : brownish red powder.— In water : magenta 
red solution.— Addition of oaustio soda or hydrochloric add : no 
change.— In oona sulphurio add : ruby red solution, yellowish 
red on dilution.— Dyes : wool from an acid bath bluish red, becom- 
ing plum blue to violet black on chroming. Shades arc very level 
and fast to light acids, sulphur, and rubbing, but not very fast to 
milling. 


dline. 


1 : 8-Amido- 

naphthol-8 : 6- 

disulphonic 

acid 
(" H-acid.") 






Appearanoe of dyestuff: brown powder.— In water: magenta red 
solutior —On addition of hydrochloric add : red solution or 
precipitate.— On addition of caustic soda : orange red solution. 
—In cone, sulphuric add : magenta red solution ; bright red on 
adding water. 

i 



:ae8 fh>m o- and p-toluidine 
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No. 


Commercial Name. 


Scientific Name. 


Empirical Fonnula. 


Constitutional Formula. 


22 


Tolane Bed 
B&G. 

[jr.] 


Sodiam salt of ben- 

zeiie-azo-(l : 8)-amido- 

naphthol-(4 : 6)-di8ul- 

phonic acid. 


CwHiiNsSsOyNa^ 


HjN OH 

SOjNa 


23 


Orange III. 
Orange No. 3. 


Sodium salt of 

m-nitrobenzeue-azo* 

)9-naphthol- 

disul phonic acid. 


0,cHi,N30„S,Na^ 


f'flH^ j 


3 

X 


NO2 ( [2] OH 
- N = N - [1] CjoH^ J [3] SOjjNa 

( [6] SOsXa 


24 


Alizarine Yellow 
GG. [M,] 


jn -Nitrobenzene-azo- 
salicylic acid. 


• 

• 


• 


25 


Prage Alizarine 
Tellow G. 


/n>Nitrobeiizene-azo- 
resorcylic acid. 


CijH^NjOe 


«A{[;]&_o.H.{a^ 


26 


Alizarine Yellow 

B. [3f.] [a R] [By.] 

Terracotta B. 


/>-Nitrobenzene-azo- 
salicylic acid. 


C„H^,05 


w{[;js%wcA{csj»?_„ 


27 


Prage Alizarine 
Tellow B. 


^-Nitrobenzone-azo- 
resorcylic acid. 


C„H^30„ 


«.H.([;|S^v-c.H,{(o,=). 


28 


Archil Snlietitnte 
V. [P.] [a R.] [K] 


Sodium salt of 

p-nitrobenzene-azo-a- 

naphthylamine-77- 

sulphonic acid. 


C,flH„NASNa 


w{[;jKN[s]c.A{[ij»,^. 


29 


Archil Substitute 

3 VN. [P.] 
Archil Substitnte 


Sodium salt of 

|}-nitrobenzene-azo- 

a-naphthylamine- 

sul phonic acid. 


<-ioHuNASNa 


^«^4lrnN=N-c H /t^]^^2 

• 


30 


ApoUo Red. [G.] 

Archil Substitute 

extra. [C] 


Sodium salt of 

y>-nitrobenzene-azo-a- 

naphthylamine-di- 

sul phonic acid. 


0,0^10^ s>>^.^^. 




4 
1' 


NO., f 
N = N[2]C,oH,- 


[i]Naj 

4] SOgNa 
6op7]SO,Na 
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Method of Preparation. 


Year of 
Diacoyery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 


3 Oompoand 
ftx>m 


Combined with 


iniline. 


1 : 8-Amido- 

naphthol-4 : 6- 

disnlphonic 

acid 
("K-acid.") 


1893. 


Rosenberg k Kreche. 

Kallb k Co. 

Eng. Pat. 616»*. 

Am. Pat 663383. 

Ger. Pat 99164. 


Appearance of dyestuff: brown powder.— In water: magenta red 
iolution.— On addition of hydrooUoirio acid : yellowiah brown 
solution or precipitate.— On addition of oauitio soda : orange 
red solution.— In oono. snlpliiirio add : magenta red ; yellowish 
brown on dilution.- Dyei : wool from an acid bath a brilliant 
red, tolerably fkst to light and milling. 


'itraniline. 


i8-Naphthol- 

disulphonio 

acid R. 


1878. 


• 

Z. RoussiN & 

A. J. POIRRIEB. 

Ger. Pat 6716^8. 
Chem. Ind. (1879) 2, 2i»2. 

H. Stebbins. 

Chem. News, 43, 58. 
Chem. Ind. (1881)4,87. 


Appearance of dyestnff: reddish brown powder. —In water: reddish 
yellow solution.— On addition of hydrochlorio add to the 
aqaeons solution: orange yellow precipitate, soluble in much 
water.— On addition of oaustio soda: yellowish brown solution. 
In cona snlphnrio add : orange yellow solution ; on dilution 
with water, first an orange yellow precipitate then a yellow soln* 
tiou.— I>yes: wool orange from an acid bath. 


ritraniline. 


Salicylic acid. 


1885. 


R. Nietzki. 

Eng. Pat 17583». 

Am. Pat 424019. 

Ger. Pat 44170». 

J. Soc Chem. Ind. (1890) 63 ; 

(1892) 509. 

J. Soc. Dyers and Colorists 

(1889), 106. 

Bull, de Mulhouse (1892), 198. 


Appearance of dyestuff : yellow paste (20 %).— In water : insoluble. 
In aloohol : yellow solution.— On addition of caustic soda to the 
paste : orange yellow solution.— In oono. sulphuric add : orange 
solution ; on dilution with water a bright yellow precipitate.— 
Dyes : yellow on chrome mordanted wool. 


itraniline. 


/3-Re»orcylic 
acid. 


1894. 


Kinzlberoer. 

Ger. Pat 81601. 

Cf. Ber. 1896, ref. 705. 


Appearance of dyestuff: yeUow powder.— m water or alcohol: 
yellow solution.— On addition of hydioohlorlo add : yellow pre- 
cipitate.— On addition of oaustio soda: orange coloration.— m 
oona iUlphurlo add: yellow solution; yellow precipitate on 
dilution.— Dyes : chrome mordanted cotton pure yellow, chromed 
wool brownish yellow. 


itraniline. 


Salicylic acid. 


1886. 


R. Meldola. 
J. Chem. Soc. (1886)47, 666. 

Jahresber. (1886) 1068. 
J. Soc. Chem. Ind. (1890) 58 ; 

(1892) 699. 
J. Soc Dyers and Goloriats 

(1889) 106. 

Bull, de Malhouse (1892)198. 

Eng. Pat. 13920». 


Appearance of dyestuff: light brown paste (20%).— In aloohol: 
reddish yellow solution.— In water : insoluble.— On addition of 
oaustio soda : blood red solution.— In oona sulphuric add : 
orange yellow solution ; brownish yellow precipitate on dilution 
with water.- Dyes : chrome mordanted wool yellowish brown. 


ritraniline. 


/3-Re8orcylic 
acid. 


1894. 


Kinzlberoer. 
Ger. Pat 81601. 


Appearance of dsrestuff: orange yellow powder.— In water or 
aloohd : orange yellow solution.— On addition of hydroohlorio 
add : orange yellow precipitate.— On addition of caustic soda : 
bluish violet solution.— m oona sulphuric add : orange yellow. 
—Dyes : chromed wool and cotton orange yellow. 


ritraniline. 


Naphthionic 
acid. 


1878. 


Z. RoussiN and A. J. 

POIRRIER. 

Eng. Pat. 4490". 

Ger. Pat. 6715«. 

Chem. Ind. (1879) 2, 292. 


Appearanoe of dyestuff: brown paste.— In water: reddish brown 
solution.— On addition of hydrochloric add to the aqueous 
solution : brownish red precipitate.— On addition of caustic soda 
to the aqueous solution : brownish red precipitate, soluble in 
water.— In oona sulphuric add : magenta red solution ; brown- 
ish red precipitate on dilution with water.— Dyes : wool archil 
red from an acid bath. 


ritnuiiline. 


a-Naphthyl- 

amine-BuI- 

phonic acid L. 


1887. 


Soci^T^ Anonyms des 

MATlfeRKS COLORANTES ET 
PRODUITS ChIMIQUES. 

Eng. Pat 1269287. 

Ger. Pat 457878^. 

Fr. Pat. 185908. 


Appearanoe of dyestuff : dark brown powder.— In water : red solu- 
tion.— In aloohol : slightly soluble.— On addition of hydrochlorio 
add to the aqueous sdution : bluish precipitate.— On addition 
of caustlo soda to the aqueous solution : brownish coloration. 
—In oona sulphuric add : red solution.— Dyes : wool archil red 
from an acid bath. 


[itraniline. 


a-Naphthyl- 

ainine-disul- 

phonic acid D. 


1887. 


A. Mylius. 
J. R. Geioy & Co. 

Eng. Pat. 94688^. 
Am. Pat 37639288. 

Fr. Pat 1846388^. 


Appearance of dyestuff: brown powder.— In water: brownish red 
solution. —On addition of hydrochlorio add to the aqueous 
solution : magenta red coloration.— On addition of caustlo soda 
to the aqueous solution : brown precipitate, soluble in water.— 
In cone, sulphuric add : magenta red solution ; no change of 
colour on dilution.— Dyes : wool archil red ftom an acid bath. 



M 
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No. ' Commercial Name. 



31 



32 



Paranitraniline 

Bed. 
Azophor Red. 

[M.] 
Discharge Lake 

[AL] 



Scientific Name. 



/?-Nitrobenzene-azo- 
/3-naphthol. 



Ghromotrope 2 B. 



33 



34 



Sodium salt ofp- 

nitrobenzene-azo- 

1 : S-dioxynaphthal- 

one-3 : 6*di8uIphonic 

acid. 



Empirical Formula. 



^16^11^8^3 



CieH^NgOjoSgNag 



Brilliant Archil 0. Sodium salt of the 
r^l I azimide of ^-nitro- 

*■ '^ beiizene-azo-(l : 8)- 

nanhthylenc diamine 
disulphonic acid. 



Wool Violet S. 



Sodium salt of 

d i nitrobenzene-azo- 

diethyl -metasulph- 

anilic acid. 



CieHsNeSgOgNnj, 



CieHifiN.SO^Na 



36 



36 



Brown PM. 

[Mo.] 



Victoria Violet 
4 BS.* [Af.] 



Hydrochloride of 
j9-amidobenzene-azo- 
w-phenylene diamine. 



CioHnNfiCl 



37 



38 



Sodium salt of 
p-amidobenzene-azo- 
1 : 8-dioxynaphthal- 
ene disulphonic acid. 



Azocoralline. 

[TK] 



Sofiium salt of 
;>>-ac«tamidobenzene- 
{ azo/9-iiap)itliol di- 
Hulphonic acid. 



CiflHnNjSjOgNa., 



CjgHigNjSjOgNa, 



Chromotrope 6 B. H<Mlium Malt of 

i az'>-l:8-dloxy- 
fjaphth«l«7iif) 
di»»ulplionift af;u\. 



^'l7^lS^A^9^^-2 



39 Azophosphine GK). Cbloridi; of 7//-lri- 
[3/1 i muthylamido- 

lirrizeneazo-rf'Horcin. 



CuH^N.O^Cl 



Constitutional Formula. 



'"«"«\[1]N = N[1]C 



,oH,[2]OH 



HO OH 



C,H,(NO,)-N,-/Y\ 



SOjNa 



/N\ 
N NH 

NaOsSVyVSOpJa 



-Nj-CeH,(NO^ 



cnJ^^i? 



l« ^ L^J • HC-t] N(C,Hj)j 



^.H^{[tja[l]C.H3{[JjJ5«^ 



HO 



C,H,(NH,)-N, 

NaOgS" 




0,Na 



NaOgSVx/SOgNa 



Ng . C^H^ . NH(COCHj^ 



HO OH 

iNg . C^H^ . NHCCOCHj) 




NaOgSVN/SOgNa 



^jj r[3]N(CH3)3Cl 



o«.itrJNLNl[V5c,H3{g}OH 



* To the Kiiiio claiM IjeloiiR Vlotorla ^olet 8 B8 [M.], which gives parer an4 blq^r shades |liai( tbe 4 BB fM4 It 
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k1 of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


pound 


Combined with 


ion of diazo compound 
liline with /3-naphthol 
1 substance or upon 
the fibre. 


1880. 
1889. 


Production on fibre : 
Read, Holliday k Co. 
Ullrich k v. Gallois. 

Ffirberzeitung, 1, 44 ; 2. 298, 881 ; 
6, 121, 285, 888 ; 6, 99, 295. 

A. G. Green. 
J. Soc Dyers, 1897, 17 ; 1898, 95. 


Dyes : when prodaced upon the cotton fibre a brilliant scarlet, very 
&8t to waRhing, chlorine, and light In order to produce the 
colour the cotton is first padded in an alkaline solution of 
/3-naphthol, dried, and then immersed or printed with a solution of 
Ihnitrodiazobenzene acetate. The latter is either produced by 
diazotisation of Paramitiukilinb [M.] [C] [CI. Co.] as required, or 
ready-prepared diazo compounds of the hitter are employed, e.g. 
NiTROSAMmB [B.], AzoPHOB Red [Af.J, Nitrazol [C.]. 

EmplO]qneivt In Bubstaaoo : as a discharge colour for printing, and 
in the preparation of lakes for paper staining, etc 


line. 


1 : 8-Dioxy- 
naphthalene- 

8 : e-di- 
sulphonic acid. 


1890. 


KUZEL. 

Mbister, Lucius, k 

Brunino. 

Eng. Pat 9268«». 

Ger. Pat. 69095. 

Fr. Pat. 206439. 


Appearanoo of dyestoff: reddiMh brown powder.— In water: 
yellowish red solution.— On addition of hydrochlorio aoid to 
the a<|iieou8 loliitlon : yellower.— On addition of canstlo soda : 
bluish red solution.— In cone, lulphuric aoid : dark violet solution ; 
yellowish red on dilution.— Dyes : wool from an acid bath bluish 
red shades, becoming blue to black on chroming. Fast to acids, 
sulphur, and rubbing ; not so fast to milling. 


>f nitrous acid upon 
luct from diazotised 
ine and 1 : 8-naphth^]- 
line-S : 6-diflulphonic 
acid. 




Eng. Pat 24714». 
Ger. Pat. 77425. 
Fr. Pat 234837. 


Appearance of dyestoir: brownish red powder. —In water: 
magenta red solution.— On addition of bydroohlorio aoid: 
crimson red solution.— On addition of oanstio soda: bluei— 
In oono. inlpliiirio aoid : blue solution ; violet red on dilution. 
I>yes : wool in very level shades of moderate fastness to washing. 


kzotised dinitraniline 
ithyl-m-sulphanilic 
acid. 


1894. 


Julius. 
Bad. Anil, a Soda Fabrik. 
Eng. Pat 6197**. 
Am. Pat 525656. 
Ger. Pat 86071. 
Fr. Pat 239096. 


Appearance of dsrestnff : black powder.— In water or aloohol : 
reddish violet solution.— On addition of bydroohlorio aoid: 
orange red solution.— On addition of oanstio soda : bluish violet 
precipitate.— In oona snlphnrio aoid : scarlet red solution ; orange 
red on dilution.— Dyei : wool reddish violet from an acid bath. 


tzotised j9-phenylene 
8 and m-phenylene 
diamine. 


1884. 


GUILLIARD, MONNET, k 
C ARTIER. 

Ger. Pat 32502. 
Fr. Pat. 166371. 


Appearance of dyestoff : brown powder.— In water : brown solution. 
—On addition of hydrochlorio aoid or oanstio soda : yellowish 
brown precipitate.— In oona sulphuric aoid: reddish brown 
solution.— Dyes : tannined cotton a darker brown than Bismarck 
Brown. 


reduction of Chromo- 
3 or splitting off the 
roup from Chromo- 
trope 6 B. 


1891. 


Orro. 

Meister, Lucius, k 

BrOnino. 

Eng. Pat 8270". 

Ger. Pat 70885. 

Fr. Pat 221363. 


Appearance of dyestnff: grayish green powder.— In water: dark 
violet solution.— On addition of hydrochlorio add: yellowish 
red solution.— On addition of causUo soda: reddish yellow 
solution.— In cone, sulphuric add : bluish red solution ; yellowish 
red solution or precipitate on dilution.— Dyes : wool fh>m an acid 
bath level shades of bluish violet, fast to washing and rubbing, 
moderately &st to light and milling. 


P- 

ine 

le. 


/8.Naphthol- 

disulphonic 

acid R. 


1884. 


NiETZKI. 
Ber. 17, 844. 


Appearance of dyestnlT: cinnamon brown powder.— In water: 
orange red solution ; On addition of hydrochloric add : little 
change.— On addition of oanstio soda: yellower.— In cone, 
snlphnric add : yellowish red ; orange red on dilution.— Dyes : 
wool lairly level shades from an acid bath. 


P- 
3ne 

le. 


(1 : 8) Dioxy- 
naphthalene- 
(3 : 6)-disul- 
phonic acid. 


1890. 


iMeister, Lucius, k 

BrOning. 

Ger. Pat 75738. 
CC. Ber. 1894, ref. 907. 


Appearance of dyestnff: grayish brown powder.— m water : violet 
rod solution.— On addition of hydrochlorio add : no change.— 
On addition of caustic soda : yellower.— In oono. sulphnrlc add : 
ruby red solution; bluish red precipitate on dilution.— Dyes : 
wool fh)m an acid bath level violet red shades, fkst to light, acids, 
rubbing, and sulphur ; not fast to milling. 


io- 
tri- 
1- 

uni- 
te. 


Rcsorcin. 


1895. 


KONIO. 

Meister, Lucius, k 

BrOning. 

Eng. Pat 14494»*. 

Ger. Pat 87257. 

Fr. Pat 249227. 


Appearance of dsrestnff: brown powder.— In water: easily soluble 
with yellowish red colour.— On addition of hydrochlorio add : 
orange red solution.— On addition of caustic soda : orange red 
solution.— In oono. sulphuric add : brownish red solution ; orange 
yellow on dilution.— Dyes : unmordanted cotton direct from an 
acid bath. Employed for dyeing union goods. 

• 



wool printing ; and Axo Add Blue B [Af.], which dyes wool pore blue. Ck>mpare Oer. Pat 70885. 
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Jsi. J«ktiL&jercul Name. 



Hi 



AsofAlleine. 

[0.] 



a 



Ohrysoldine B. 
[D. H.] 



42 Oochineal Scarlet Sodium salt of toluene 



Scientific Name. 



77-Dimethylamido- 

benzene-azo- 

pyrogallol. 



Hydrochloride of 

toluene-azo-m-tolylene 

diamine. 



43 



2 R. [Sch.] 



azo-a-naphthol- 
sulphonic acid. 



Empirical Formula. 



C14H15N3O3 



CUH17N4CI 



CiyH^gNjO^SNa 



Orange GT, [By.] Sodium salt of toluene 



41 



45 



46 



Orange EN. [C] 
Orange 0. [M.\ 
Orange N. [A'.; 



azo-/3-naphthol- 
sulphonic acid. 



Ci^Hj^N^O^SNa 



Constitutioiial Formula. 



r [4] N(CH3), 
^«^M[1]N = N[1] 



CeH,(OH)3[2:3:4] 






NHgHa 



NH 
CH 



2 



8 



C,H,(CH3) - N = N - C, A { [ J j 2S^^^ 



C,H,(CH3) - N = N - [1] C,,H, I [Jj ^J 



Na 



Ponceau RT. 



AzofUchsine B. 
[By.] 



47 



48 



49 



Persian Yellow. 
[G.] 



Tannin Orange B 
[C] 



Sodium salt of toluene 
-azo-)9-naphthol - 
disulphonic acid. 



Sodium salt of 

toluene-azo-l : 8- 

dioxynaphthalene- 

sulphonic acid. 



Kitrotoluene-azo- 
nitro-salicylic acid. 



^o-dimethylamido- 

toluene-azo-/3- 

naphthoL 



New Phosphine G. 

[C] 



Sudan IL [A.] 
Bed B. [B.] [Ft.] 
Scarlet G. [G. J.] 



^a»>*dimethylamido- 
toluene-azo-resorcin. 



Xylene-azo-j8- 
naphthol. 



C„H„K,0;S,Na, 



C„H„NjSOjNa 



Cj,H„N,0, 



C„Hj^,0 



CisHijNA 



CigHieNjO 



(!«H,(GH3)-X = X-[1]C,(,H, 



OH 

SOgNa 

SOjNa 



HO OH 

jNj . C,H,(CH^ 




SOgNa 



r[l]N = N[l]C,HJ 
C,Hg.^[2]N0j { 

i [4] CH, 



[3] C0,H 
[4] OH 
[6] NO, 



I [4] CH, . N(CHg), 
^e**4t[l]N = N[l]CioH,[2]OH 



„ f [3] CH, . N(CHX 
^o"* t [1] N = N [1] CA(0H), [2 : 4] 



C.HgCCHg), - N = N - CioH,(OH) p 
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&Iethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


oCompoond 
from 


Combined with 


methyl-^- 

lenylene 

iamine. 


PyrogaUol. 


1894. 


C. Ris. 

J. R. Geiqy k Co. 

Ger. Pat. 81376. 

Fr, Pat. 230937. 


Appearanoe of dyeitnff: blackiflh brown powder.—In water: 
sparingly solable with gnyish yellow colour.— In alooliol : yellow 
solution.— On addition of canstio soda : reddish brown solution. 
—In cone, ralphnrio add: yellow solution.— Dyes : chromed 
wool blackish violet— In printing: gives dark violet with a 
chrome mordant 


?oliudine. 


ni-Tolylene 
diamine. 


1876, 


Witt. 


Appearanoe of dywtnff: crystalline violet powder.— In water and 
aloohOI : red solution.— On addition of hydrochloric add : light 
brown precipitate.— On addition of canstio loda : yellow pre- 
cipitate.- In cona snlphnrio add: brown solution.— Dyes: 
tannin mordanted cotton brownish yellow. 


oluidine. 


a-Naphthol- 

sulphonic acid 

L. 


1883. 


Gaess. 

Moil Scien. (1884) S86. 


Appearanoe of dyeitoff: cinnabar red powder.— In hot water: 
soluble with yellowish red colour.— On addition of hydrochlorlo 
add to the aqueons solution: red flocks.— On addition of 
canstic soda to the aqneons solution : orange coloration.— In 
cona sulphuric add : magenta red colour ; red flocks on dilution. 
—Dyes : wool red from an acid bath. 


oluidine. 


jS-Naphthol- 

monosulphonic 

acid S. 


1879. 


Lrvinstein. 

B«>r. (1880) 13, 58C. 


Appearance of dyestulT: scarlet powder.— In water : orange yellow 
solution.— On addition of hydrochloric add to the aqueous 
sdution : brown oily drops.— On addition of caustic soda to the 
aqueous solution: dark brownish red solution.- In oonc. sul- 
phuric add : magenta red solution ; brown oily drops on dilution 
with water. Dyes : wool orange troxa an acid bath. 


oluidine. 


/S-Naphthol- 

disulphonic 

acidR. 


1878. 


Baum. 

Meister, Lucius, & 

Brunino. 

Eng. Pat. 1715^. 

Ger. Pat. 3229^8. 


Appearance of dyestuff: red powder.— In water: yellowish red 
solution.- On addition of hydrochlorlo add : no change.— On 
addition of caustic soda : yellowish brown coloration.— In oonc. 
sulphuric add : cherry red solution ; yellowish red on dilution 
with water.— Dyes : wool reddish orange ftom an acid bath. 


}laidine. 


Dioxynaphthal- 

ene snlphonic 

acids. 


1889. 


Ullrich k Duisbero. 

Bayer k Co. 

Eng. Pat 18517» 

Ger. Pat. 64116. 

Am. Pats. 466841 k 

468142. 

Fr. Pat. 203744. 


Appearance of djrestuff : bUckish brown powder.— m water : bluish 
red solution, bluer on addition of caustic soda.— On addition of 
hydrcohloric add : reddish brown solution or precipitate.— In 
cone, sulphuric add : violet solution ; bluish red on dilution.— 
Dyes : wool from an acid bath magenta red, becoming violet black 
on chroming, very fast to acids and light, moderately fkst to 
alkalies and milling. Silk in a strongly acid bath is left undyed. 


itration of the compound 
n diazotised toluidine and 
salicylio acid. 


1888. 


Walter. 

J. R. Geigy k Co. 

Eng. Pat. 13920*. 

Am. Pat. 431297. 

Fr. Pat. 193190. 


Appearance of dyestuff: brownish yellow paste (20%).— In bdling 
water or alcohol: yellow solution.— On addition of caustic 
soda : orange brown solution.— In oonc. sulphuric add : orange 
yellow solution ; brownish yellow precipitate on dilution.— Dyes : 
chromed wool yellow.— In cotton inlnting : yellow with chromium 
acetate. 


idobenzyl- 
thylamme. 


/3-Naphthol. 


1892. 


A. Weinberg. 

L. Cassella k Co. 

Eng. Pat. 22672». 

Am. Pat. 616100. 

Ger. Pat. 70678. 

Fr. Pat. 225968. 


Appearance of dyestuff : brown powder or paste (50%)b— In water : 
sparingly soluble with a brown colour. — In alcohol: easily 
soluble.— On addition of hydrochloric add : orange brown pre- 
cipitate.— On addition of caustic soda : yellowish brown precipi- 
Ute.— In cona sulphuric add: cherry red solution; orange 
brown precipitate on dilution.— Dyes : leather and tannin mor- 
danted cotton orange. 


idoben^l- 
thylamme. 


Resorcin. 


1892. 


A. Weinberg. 

L. Cassella k Co. 

Eng. Pat. 22672». 

Am. Pat. 515100. 

Ger. Pat 70678. 

Fr. Pat. 226968. 


Appearance of dyestuff: yellowish brown powder. — In water: 
yellowish brown solution.— On addition of hydrochloric add: 
no change.— On addition of caustic soda : redder and deeper.— 
m oona sulphuric add : yellowish brown solution ; no diange on 
dilution.— Dyes : leather and tannined cotton yellow. 


ylidine. 


j3-Naphthol. 


1883. 


Meister, Lucius, k 

Bkunino. 

Eng. Pat 1715^. 

Ger. Pat. 32297*. 


Appearance of dyestuff : brownish red powder.— In water : insoluble. 
—In oonc. sulphuric add : magenta red solution ; pale yellow 
precipitate on dilution with water.— In alcohol: yellowish red 
solution.— Employment : for colouring oils, varnishes, etc. 

1 
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n. MONO-AZO 



No. 



8 



Commercial Name. 



Scientific Name. 



Aniline Yellow. 

Spirit Yellow. 

Jaune d'anillne. 

(As a dyestuff no 
longer in commerce.) 



Acid Yellow. [A.] 

Fast Yellow 0.[/ir.J 

Acid Yellow G. 

Fast Yellow. [B.] 

Fast Yellow Extra. 

[By,] 

Janne acide. 

New Yellow L.[ii:.] 



Hydrochloride of 
amidoazobenzene. 



Mixture of sodium 
amidoazobenzene- 
disulphonate with 

some sodium 
amidoazobenzene- 
monoBulphonate. 



9 



10 



Fast Yellow B. [a:.] 
Fast Yellow. [B.] 
Yellow W. [By.] 



Sudan G. 

[A.] [K] [Ih.] [JF.] 
Oarminapli J. [D. H.] 
Oerasine Orange G. 

[C] 



Sodium salt 

of amidoazotolnenr 

disul phonic acid. 



Dioxyazobenzene or 
Benzeneazoresorcinol. 



11 



Sudan I. 

[A.][F.][Ib,][JF.] 
OarminaplL [J). K] 



12 



13 



Benzene*azo-/3- 
naphthol. 



Cochineal Scarlet 
G. [Sch.] 



Ponceau 4 GB.[.l.] 
I CroceUie Orange. 

[By.] [K.] 
Brilliant Orange. 

[M.] 
Orange GBX. [B.] 



Sodium salt 

of benzene-azo-a- 

naphthol-mono- 

sul phonic acid. 



Sodium salt 

of benzene-azo-/3- 

naphthol'/S-sulphouic 

acid. 



Empirical Formula. 



. 



Ci^H^N^Cl 



C^HjNjSjOgNa, 



CuHijNjS^OjNa, 



t^i*H,oNA 



C,,Hj,N,0 



C,gHi,N,0,SNa 



C'lgHuNjO^SNa 



Constitutional Formnla. 



CgHj - N = N - CgH« - NHjHCl [1 : 4] 



H i f*] ^®»N* f [41 



SOgNa 



^e^» 



SOgNa 
CH, 



Jr. 



[l]N = N[l]CeH3 



SOgNa 
[2] CHj 
4] NH, 



CeHg- N = N - CgH3(OH)2[l : 2 : 4] & [1 : 2 :6] 



C,H5-N = N-CioH,.OH[)8] 



C,H, - N = N - Ci,H,(0H)(S03Na) [2:1:5] 



C^H^ - N = N - CioH5(OH)(S03Na) [1:2:6] 
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OURINO MATTERS. 



dethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Bella viour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


tning diazobenzeneanilide 
soamidobenzene) dissolved 
liline, with aniline hydro- 
chloride. 


1861. 
1862. 


MiENR. 

Jahresber. 1861, 490 ; 
Jour. f. Pr. Cheni. 82, 462. 

P. Grirss. 

Ann. (1862) 121. 262 (nute). 

Simpson, Maulb, k Nichol- 
son (oxalate). 
Zeits. f. Chem. (1866) 2, 182. 
Dalr and Caro. 
Eng. Pat 3307«. 

Krkul^ 

Chemie der Beniolderivate, p. 204. 

Martius and Griess. 

Berl. Acad. Ber. 1865, 638. 


Appearance of dyestnff: steel blue crystala.— In water: soluble 
sparingly with a yellow colour; on boiling it is partially deconi- 
l)08e<l with precipitation of the yellow base of m.p. 127'.— In cono. 
nQphnric add: brown solution; 1^*1 on dilution with "wat<r.— 
Employment : for prciiaratiou of acid yellow and induUncs. 


:tioD of fuming sulphuric 
d upon amidoazobenzene 
hydrochloride. ' 


1878. 

• 


Grassler. 

Eng. Pat 43™. 

Am. Pat 253598. 

Ger. Pats. 41867" k 70947». 

Chem. Ind. (1879) 2, 48 and 346. 

Griess. 

Ber. 15, 2185. 

EOER. 
Ber. 22, 847. 


Appearance of dyeitnff: yellow powder.— In water: yellow solu* 
tion.— On addition of hydroohlorlc add to the aipieons iolntlon : 
orange. -On addition of canitic soda to the aqueoni solution * 
no change. —In oonc. lulphurio add: bn>wni8h yellow solution, 
becoming orange yellow on dilution with water.— Dyes: wool and 
silk yellow from an acid bath. 


on of fuming sulphuric acid 
n amidoazotoluene hydro- 
chloride. 


1878. 


Grassler. 

Eng. Pat 43™. 

Am. Pat 253598. 

Ger. Pat 4186™. 

Griess. 
Ber. (1882) 15, 2187. 


Appearance of dyeitnff: brownish yellow irawder.— In water : yel- 
low solution.— On addition of hydroohlorio add to aqneous 
lolutlon : magenta red.— On addition of cauatio soda to aqueous 
solution : no change.— In oono. sulphuric add : yellowish brown 
solution, becoming magenta red on dilution.— Dyes : wool reddish 
yellow from an acid bath. 


Vniline. 


Resorcinol. 


1875. 


Baeyer and Jaeger. 

Ber. 8, 151. 

Will k Pukall. 
Ber. 20, 1122. 


Appearance of dyestnff: brown powder.— In hot water : i^artially 
soluble with a yellow colour.— On addition of hydrochloric add 
to the aqueous solution : light brown precipitate.— On addition 
of caustic soda: brown Holution.— In cona sulphuric add: 
brownish yellow solution ; on dilution, light brown precipitate.— 
In alcohol: soluble with a yellow colour.— Employment : for 
colouring oils, varnishes, etc. 


Vniline. 


/S-Naplithol. 


1888. 


C. LlEBERMANN. 
Ber. (1888) 16, 2860. 


Appearanoe of dyestnff: brick vwl iH)wder.— In water: insoluble. 
—In cone, sulphuric add : magenta red solution ; orange yellow 
I)nK'ipitatc on dilution with wat4>r.— In alcohol : soluble with an 
orange yellow colour.— Employment : for colouring oils, \'aruishes, 
etc. 


Lniline. 


a-Naphthol- 
monosulphonic 
acid L. (1 : ^' ) 


1883. 


Oaess. 

Mon. Scien. 1884, 885. 

GaTTBRMANN k SCHUl^E. 

Ber. ao, 51. 

Am. Pat 833041. 


Appearance of dyestnff : brick red iwwder. In water : yellnwish 
red solution.— On addition of hydrochloric add to the aqueous 
solution : thick precipitate.— On addition of caustic soda to the 
aqueous solution: orange yellow colour. — In cona sulphuric 
add : cherry red solution ; brownish re<l ])recipitate on dilution 
with water.— Dyes : wool brick red from an acid bath. 


Lniline. 


/5-Naphthol- 

monosulphonic 

acid S. 


1878. 


P. Grikss. 

Ber. (1878) U, 2197. 


Appearance of dyestuff: bright n'd ix)wder.— In water : very soluble, 
with an orange yellow colour.— On addition of hydrochloric add 
to the aqueous solution : brownish yrllow precipitat«>.— On addi- 
tion of caustic soda to the aqueous solution : bn>wnish y<>]low 
solution.— In cone, sulphuric add : orange vollow solution, giving 
a yellowish brown precipltnt* on dilution with water.— Dyes : wool 
orange yellow ttom an acid bath. 
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No. 



14 



Commercial Name. 



Scientific Name. 



15 



16 



Orange G. 

[.4.] [M.] [R] 
Orange GG. [6.] 



Sodium salt 

of benzene-azo-/3- 

naphthol-disulplioiiic 

acid G. 



Empirical Formula. 



CifiHioN-AO-Na, 



Constitutional Formula. 



Ponceau 2 G. 

[A.] [B.] [M.] [C] 
Orange R. [H.] 



Batter Yellow. 



Sodium salt 

of beiizene-azo-/3- 

naphtho] -disulphonic 

acid R. 



Dimethylamidoazo- 



Oil Yellow. [fT.] i benzene or benzene- 
"- -• ' azodimethylanilme. 



17 



.L- 



^16^10^"'-'^7^2^^2 



^4Hi5^'3 



18 



Chrysoidine Y. 

[H.][JF.-]{Lev,] 

OhrysoXdine 

Crystals.^ 



Hydrochloride of 
diamidoazobenzene. 

Ilydroclilorido of 

benzcne-azo-?rt- 

pheuylenedianiine. 



Ohrysoldine B. 



[H,] [IF. 



[Lev.] 



19 



20 



Oerotine Orange 

extra. [G.J,] 

Gk>ld Orange for 

Cotton. 

[T.M.] [D.H.] 



Wool Yellow. 

[B.] 

Patent Fustin. 

[JVood (h Bedford.] 



Hydrochloride of 

benzene-azo-wi-tolyl- 

ene diamine. 



^'12^13^4^'^ 



C,H,-N = N-[l]0,oH, 



([8] 



OH 

SOgKa 

SOgNa 



C,H5-N = N-[1]C„H, 






OH 

SOgNa 

SOjjNa 



C,H, - N = N - [1]C,H, [4]N(CH3)2 



CgH^ - N = N - CgH3(NH2)2HCl [1:2:4] 



C13H15N4CI 



Mixture of benzene- 

azo-morin and benzene- 

azo-maclurin, chiefly 

the latter. 



Ohromotrope 2 B. Sodium salt of 

rjj^fi benzene-azo-(l :8)- 

-j. - . i- J-' . - -J - dioxynaphthalene- 

Biebncli Acid Bed(3.6)4i8ulphomcacid. 
4 B. [A'.] ^ 



21 Fast Acid Fuchsine 
B. [By.] 



Sodium salt of ben> 
zene-azo-(l : 8)-amido- 
naphthol-(3 :6)-disul 
phonic acid. 



CitfllioN-AOsNa, 



CieHiiNjSANaj 



CjHs - N = N - C,Hj(CH3)(NH^2HCl[l : 6 : 2 : 4] 



Benzene-azo-Tnaclurin : 



C„H, . N,- 



OH 



OH 



CjHs . N 



HO OH 

rYVN^-CeH, 
NaOjSVk/SOjNa 



H„N OH 
NaO,s' 






-C.H5 



* Chryaoidine GrystalB alio oontrin tte 
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[ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour >vith Reagents. Shade and Dveing Properties. 

Method of Employment. 


Compoand 
from 


Combined with 


Qiline. 


j8-Naphthol- 

disulphonic 

acid G. 


1878. 


Baum. 

Meister, Lucius, and 

Bruning. 

Eng. Pat. 171578. 

Ger. Pat 322978. 


Appearanoo of dyeituff : yellowish red powder.— In water : orange 
yellow solution.— On addition of liydroohloric add to aqueous 
solution : no change.— On addition of oausUo soda to aqueous 
solution : yellowish red.— In oono. sulpburio aoid : orange yellow 
solution, not altered on dilution with water.— Dyei : wool orange 
yellow from an acid bath. 


Qiline. 


/3-Naphthol- 

disnlphonic 

acidR. 


1878. 


Baum. 
Meister, Lucius, and 

BRiJNINO. 

Eng. Pat. 171678. 
Am. Pat 251162. 
Ger. Pat 322978. 


Appearanoo of dyestuff: bright red powder.— In water: orange 
solution.— On addition of hydroohlorio add to the aqueous 
solution : hardly changed.— On addition of caustic soda to the 
aqueous solution: somewhat yellower. — In. oono. sulphurio 
add : cherry red solution ; on dilution with water, orange.- Dye^ : 
wool a reddish orange from an acid bath. 


liline. 


Dimethyl- 
aniline. 


1876. 
1876. 


0. N. Win-. 

P. Grikss. 

Ber. (1877) 10, 528. 


Appearanoo of dyestuff: yellow plates of m.p. 115*.— In water: 
insoluble. In aqueous hydroohlorio add: red solution, from 
which caustic soda throws down an orange yellow precipitate of 
the base.— In cono. sulphuric add: yellow solution, becoming 
red on dilution with water.— In oils: soluble.- Employment: 
for colouring butter, oils, etc. 


ailine. 


m-Phenylene 
diamine. 


1876. 
1876. 


H. Caro. 
0. N. Witt. 

A. W. HOFMANN. 

Ber. 10, 213. 

0. N, Witt. 

Ber. 10, 350, 654. 

P. Griess. 

Ber. 10, 888. 


Appearance of dyestuff: large shining black crystals or reddish 
brown xKtwder.— In water : orange brown solution.— On addition 
of hydroohlorio add to the aqueous solution : orange brown 
precii)itat«.— On addition of caustio soda to the aqueous solu- 
tion: reddish brown precipitate. — In oono. sulphuric add: 
brownish yellow solution, becoming cherry red on dilution with 
water.— Dyes : wool, silk, and tannined cotton, orange. 


Jiiline. 


m-Tolylene 
diamine. 






Appearanoo of dyestuff: yellowiah brown lumps.— In water or 
aloohol : sobible with a yellow colour.— On addition of hydro- 
ohlorio add to the aqueous solution: red.— On addition of 
oaustlo soda to the aqueous solution : yellow precipitate of the 
base [m.p. 165' to 166*].— In oono. sulphurio add : greenish yellow 
solution, becoming on dilution bluish red and then yellowish red. 


niline. 


Fustic extract. 


1887. 


Ch. S. Bedford. 
Eng. Pat 1266787. 
Am. Pat. 409384. 
Ger. Pat 4727488. 

J. Herzfeld. 
FSrberztg. 1, 104, 838. 


Appearance of dyestuff: brownish yellow powder or brownish 
yellow paste.— In water: nearly insoluble. —In aloohol and 
oaustlo soda: yellowish brown solution. —In oona sulphurio 
add: yellowish brown solution.— Dyes : wool mordanted with 
chrome brownish yellow. 


Qiline. 


1 : 8-Dioxy. 

naphthalene- 

3 : 6-sulphonic 

acid. 


1890. 


Meister, Lucius, & 

Bruning. 

Eng. Pat 9258«>. 

Ger. Pat 6909580. 

Fr. Pat 206439. 
Ck>mpare Ber. 1893, ref. 669. 

• 


Appearance of dyestuff : brownish red powder.— In water : magenta 
red solution.— Addition of caustio soda or hydrochloric add : no 
change.— m oona sulphurio add : ruby red solution, yellowish 
red on dilution.— Dyes : wool from an acid bath bluish red, becom- 
ing plum blue to violet black on chroming. Shades are very level 
and fast to light adds, sulphur, and rubbing, but not very fkst to 
milling. 


niline. 


1 : S-Amido- 

na]phthol-8 : 6- 

(usulphonic 

acid 
(" H-acid.") 






Appearance of dyestuff: brown powder.— m water: magenta red 
solutior —On addition of hydrochloric add : red solution or 
precipitate.— On addition of oaustlo soda : orange red solution. 
—In oono. sulphurio add : magenta red solution ; bright red on 
adding water. 



gnes fh>m o- and p-toluidine 
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No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


22 


Tolaiie Bed 


Sodium salt of ben- 

zene-azo-(l : 8)-amido- 

iiaphthol-(4 : 6)-disul- 

phonic acid. 


CieHiiNjSANa, 


HjN OH 

SOg^a 


23 


Orange HI. 
Orange No. 3. 


Sodium salt of 

yn-iiitrobenzene-azo- 

j8-i)aphthol- 

disiilphonic acid. 


(),oIIi,N30,SjNa, 


^^^4 1 


3 

'i 


NO2 ( 


'2' 
3 
]6 


OH 

SOjNa 

SOjNa 


24 


Alizarine Yellow 
GG. [M.] 


VI -Nitrobenzene-azo- 
salicylic acid. 


« 

• 


• 


25 


Prage Alizarine 

Yellow 0. 

[Ki.] 


//*-Nitrobenzene-azo- 
resorcylic acid. 


Ci,H,N,Oe 


WffiiS°'N-C.H.(»!^ 


26 


Alizarine Yellow 

R. [M.] [a R] [By.] 

Terracotta B. 

m 


/7-Nitrobenzene-azo- 
salicylic acid. 


O^H^.Oj 




27 


Prage Alizarine 

Yellow B. 

[Ki,] 


jj-Nitrobenzene-azo- 
resorcylic acid. 


CisH^sOo 


W[}j?^*^_C.H,{(^^^ 


28 


Archil SubBtitnte 
V. [P.] [a R,] [K] 


Sodium salt of 

j9-nitroben2ene-azo-a- 

naphthylamine-p- 

sulphonic acid. 


C,«H„NASNa 


«<.H«{[1]N=V[2]C„H,{[J]^^^ 


29 


Archil Substitute 

3 VN. [P.] 
Archil Substitute 

V. [A.] 

1 


Sodium salt of 

j?-nitrobenzene-azo- 

a-naphthylamine- 

sulphonic acid. 


^'loHiiNAS^'" 


• 

■ 


30 


Apollo Red. [G.] 

Archil Substitute 

extra. [C] 


Sodium salt of 

y>-iiitrobenzene-azo-a- 

uaphthylamiiie-di- 

sulphonic acid. 


^loHioNiOA'^'^a 


CoH,{ [< 


N02 f 

N = x\[2]C,oHJ 


[IJNHg 
4] SOp^a 
6 OP 7] SOjNa 
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[ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reaeents. Shade and Dyeing Properties. 

Metnod of Employment. 


Ckunponnd 
firom 


Combined with 


liline. 


1 : 8-Amido- 

naphthoI-4 : 6- 

(usnlphonic 

acid 
("K-acid.") 


1893. 


Rosenberg k Kreghe. 

Kallb k Co. 

Eng. Pat. 515»*. 

Am. Pat 563383. 

Ger. Pat 99164. 


Appearance of dyestnif: brown powder.— In water : magenta red 
solution.— On addition of hydrooUorio add : yellowish brown 
solution or precipitate.— On addition of oanstio loda : orange 
red solution.— In oono. snlphnrlo add : magenta red ; yellowish 
brown on dilution.— Dyei : wool ttom an acid bath a brilliant 
red, tolerably fkst to light and milling. 


traniline. 


jSNaphthol- 

disiilphonic 

acid R. 


1878. 


• 

Z. ROURRIN k 
A. J. POIRRIER. 

Ger. Pat 6715^8. 
Chem. Ind. (1879) 2, 292. 

H. Stebbins. 

Chem. NewB, 48, 58. 
Chem. Ind. (1881) 4, 87. 


Appearanoeofdyestnfr: reddish brown powder.— In water: reddish 
yellow solution.— On addition of hydrocblorio add to the 
atiaeons lolntion: orange yellow precipitate, soluble in much 
water.— On addition of oanstio soda: yellowish brown solution. 
In oono. snlphnrlo aoid : orange yellow solution ; on dilution 
with water, first an orange yellow precipitate then a yellow solu- 
tion.— Dyes : wool orange f!rom an acid bath. 


traniline. 


Salicylic acid. 


1885. 


R. NiETZKI. 

Eng. Pat. 17683«7. 

Am. Pat 424019. 

Ger. Pat. 441708^. 
J. Soc Chem. Ind. (1890) 53 ; 

(1892) 509. 

J. Soc. Dyers and Colorists 

(1889), 106. 

Bull, de Mulhoiise (1892), 198. 


Appearance of dyeituff: yellow paste (20 %X— In water : insoluble. 
In alcohol : yellow solution.— On addition of caustic soda to the 
paste : orange yellow solution.— In cone, sulphnrlc add : orange 
solution ; on dilution with water a bright yellow precipitate.— 
Dyes : yellow on chrome mordanted wool. 


traniline. 


^-Resorcylic 
acid. 


1894. 


KiNZLBEEOER. 

Ger. Pat 81501. 
Cf. Ber. 1895, ret 705. 


Appearance cf dyestnif: yellow powder.— In water or alcohol: 
yellow solution.— On addition cf hydrochloric acid : yellow pre- 
cipitate.— On addition of oanitic soda: orange coloration.— In 
cona snlphnric add: yellow solution; yellow precipitate on 
dilution.— Dyes : chrome mordanted cotton pure yellow, chromed 
wool lnt>wnish yellow. 


traniline. 


Salicylic acid. 


1885. 


R. Meldola. 
J. Chem. Soc. (1885)47, 666. 

Jahresber. (1885) 1058. 
J. Soc Chem. Ind. (1890) 58 ; 

(1892) 599. 
J. Soc Diners and Colorists 

(1889) 106. 
Bull, de Mnlhouse (1892) 198. 

Eng. Pat. 13920». 


Appearance of dyestnif: light brown paste (20%).— In alcohol: 
reddish yellow solution.— In water : insoluble.— On addition of 
caustic soda: blood red solution.— In cone, snlphnxlc add: 
orange yellow solution ; brownish yellow precipitate on dilution 
with water.— Dyes : chrome mordanted wool yellowish brown. 


traniline. 


^•Resorcylic 
acid. 


1894. 


KlNZLBERGER. 

Ger. Pat 81501. 


Appearance of dyestnif: orange yellow powder.— In water or 
alcohd : orange yellow solution.— On addition cf hydrochloric 
add : orange yellow precipitate.— On addition cf oanstio soda : 
bluish violet solution.— In cone, sulphnrlc add : orange yellow. 
—Dyes : chromed wool and cotton orange yellow. 


traniline. 


Naphthionic 
acid. 


1878. 


Z. RoussiN and A. J. 

POIRRIER. 

Eng. Pat. 4490". 

Ger. Pat 6715". 
Chem. Ind. 0879) 2, 292. 


Appearance of dyestuff: brown paste.— In water : reddish brown 
solution.— On addition of hydrochloric add to the aqueous 
icluticn : brownish red precipitate.— On addition of caustic soda 
to the aqueous solution : brownish red precipitate, soluble in 
water.— In cono. sulphuric add : magenta red solution ; brown- 
ish red precipitate on dilution with water.— Dyes : wool archil 
red fipom an acid bath. 


traniline. 


a-Naphthyl- 

amine-8ul- 

phonic acid L. 


1887. 


Soci±r£ Anokymb des 

MATlfeRER COLORANTES KT 

Produits Chimiques. 

Eng. Pat 12692''. 

Ger. Pat 457878^. 

Fr. Pat. 185908. 


Appearance of dyestuir : dark brown powder.— In water : red solu- 
tion.— In alcohol : slightly soluble.- On addition cf hydrochloric 
add to the aqueous lolution : bluish precipitate.— On addition 
cf caustic MdA to the aqueoui solution : brownish coloration. 
—In none lulphuric add : red solution.- Dyei : wool archil red 
(h}m an acid bath. 


traniline. 


o-Naphthyl- 

ainine*di8u1- 

phonic acid D. 


1887. 


A. Mylius. 
J. R. Geioy k Co. 

Eng. Pat 946887. 
Am. Pat 376392*. 

Fr. Pat 18463887. 


Appearance cf dyestuff: brown powder.- In water: brownish red 
solution.— On addition cf hydrochloric aoid to the aqueous 
lolution : magenta red coloration.— On addition of caustic soda 
to the aqueous solution : brown precipitate, soluble in water.— 
In oono. sulphuric aoid : magenta red solution ; no change of 
colour on dilution.— Dyes : wool archil red from an acid bath. 



M 



p 


^^^^^■^^■^^ 


K.. 




Soieolilie N.int. 


Empirical Fonniilft. 


Constitiitiouil FormuU. 


50 

i 


Azocoocine 2 B. 
I>oiible Sculet £. 


.Sodium ultnfnlsne- 
MO.a.o.pblhoI-^ 
flulfihonic Acid. 


C"',bH,jN„O^SNu 


C,H,(CH,), - N . K - (!] C„H, { [J j ™^., 


51 

1 


Oochineftl Scarlet 
*R.[&-A.] 


SraUuinsJtoriylEDe- 


figHinNASNtt 


C,H,(CHA-N.N-C,A{m™^., 


Wool Scarlet B. 


SodiumBaltorxTlciiu- 


C,^H„N,0-S.,Na^ 


) 1)0H 
( 8]S0,N. 


ES 


PaUtliw Sculet* 


Sodiun. «lt of 

diaulpbouic Bcid. 


(VH„NAO;Nii. 


O.H.(CH J, - N . N - [2] C„H.{™ W j^ (3 ^ ,j j 


55 
60 


Scarlet aB.[^.] 
Scarlet B. [Ay] 
Brillknt Oranga 

B. IM] 
Orange L. [Lrv.} 


-Sodium salt of xyleno- 

monosalphonic acid. 


CigH,flN,O.SN& 


(■.H,(CHj,-N.N-[,]C,.H,{m°«^. 1 


Fonceaa B,t 2 B. 
O, & OB [-4.] [£.) 
[Af.] [/.«'.] [/n ['-■•] 

Xylidine Bed. 
Xylidine Scarlet 

Poncean 3 B. J 
Ponceau 4 B. [^.] 
Onmidine Poncean. 


SodiumMltof lylcna- 
azo-^-naplithol- 


C„H„N,0^pia., 


I 2 OH 1 

(_VyC'H^„-K = N-[l]C,.Hj 3 80„Na 
( 6 SO.Nfl 


Sodiuin salt of 
uaph lliol - diaulpboui e 

•cid. 


r,„H|^N„(\S.Xa^ 


, , „ t 4] CH, 
" *i 21 CH 


67 


Poncean 3 E. [A/.] 


Sodium Mlt of 
uo-^-naphthol' 


I •^H^N.SpjNa.j 


r.H, (&,'), 


Benzoyl Fink. 
Bom de BensojrL 

IP-] 


Sodium lalt ot 
ditolvl-uo-B- 

uid. 




C„H,(CHj) . NH . CO ■ CjHj 

tlflH/CH^ . N^ . C„H^OH)(SO,Na) [2:1:4] 


59 

1 


Sndan Brown. 

[A.] 

Pisnie&t Brown. 

[B.] 


B-NaphlJulene-wo- 
a-uphthol. 




C.„H,[a]N = N-C,oH,(OH)[u] 

• To thK group alM t»I<«is th> light- ud lUliiliai- 



r 



93 



J 



M!ethod of Preparatiou. 



3 Compound 
from 



ydro-thio- 
xylidine. 



shydrothio- 
zylidine. 



ifranine. 



ifranine. 



&franine. 



Combined with 



^•Naphthyl- 

amine-disul- 

phonic acid R. 



/S-Naphthol- 

sulphonic acid 

S. 



Dimethyl- 
aniline. 



Phenol. 



^•Naphthol. 



iulphanilic 
acid. 



ResorcinoL 



•ulphauilic 
acid. 



a-XaphthoI. 



Year of 
Discovery. 



1891. 



1897. 



1891. 



1875. 
1876. 



1876. 
1877. 



Discoverer. Patents. 
Literature. 



g. schultz. 
Paul. 

ZAit. f. auf^ew. Chem. 1806, 680. 
J. 8oc Chem. Ind. 1897, 780. 



G. ScuuLTZ k A. Sansone. 
Paul. 

Zeit. f. angew. Chem. 1896, 680. 
J. 8oc. Chem. Ind. 1897, 7S0. 



L. Cassblla k Co. 

Ger. Pat. 95668*^. 

Compare Monit. Scien. 1896, 984. 



Monit. Scien. 1896, 984. 



Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pats. 4643« k 18769". 

AuL Pats. 524251 k 

524254. 

Ger. Pats. 61692 k 85690. 

Fr. Pat. 212276. 

Patents by other Firms : 

Eng. Pats. 8488» ; 23985". 

Ger. Pats. 85932" ; 91721" ; 

92015"; 105483"; 108497". 

Fr. Pats. 245239 ; 250239 ; 

283013 ; 285360. 



P. Griess. 

Ber. (1878) 11, 2195. 

O. N. Witt. 



P. Griess. Z. Roussin. 
0. N. WiiT. 

LlEBERMANN. 

Ann. (1882) 211, 61. 

Ber. (1881) 14, 1796. 

0. MiJHLHAUSER. 

Ding. Pol. J. 264, 181, 238. 

J. Soc. Cniem. Ind. 1887, 691. 



Behaviour with Reagents. Shade and Dyeing Pi'operties. 

Method of Employment. 



Appearance of Aywtutt : red powder.— In water : orange red 80la> 
tion.— On addition of hydroohlorlc aold : garnet red precipitate. 
—In oono. inlphuric add : violet solution ; garnet red precipitate 
on dilution.— Dyes : cotton direct salmon red. 



Appearanoe of dyeituff : red powder. — In water : yellowish red 
solution.- On addition of hydrochlorio add : red precipitate.— 
On addition of oanstio soda : yellower.— In oona lulphnrlo 
add : carmine red solution ; red precipitate on dilution.— Dyes : 
wool from an acid bath red. 



Appearanoe of dyestuff : brown or dark green powder.— In water : 
blue solution.— On addition of liydroohlorio add : soluble blue 
precipitate.— On addition of oauitio soda : black precipitate.- 
In oona inlphnxlo add : olive green solution ; on dilution 
becoming greenish blue and then pure blue.— Dyes: cotton a 
fairly fast dull bluish green. 



Appearanoe of dyeitnlf: blackish brown powder. — In water: 
blackish green blue solution.— In aloohd : reddish blue solution. 
—On addition of hydrodilorio add: soluble blackish green 
precipitate. —On addition of oauitio loda: red precipitate.— 
In oono. inlphnrlo add : green solution ; on dilution, violet and 
then blackish green.— Dyet : tannined cotton black of good fast- 
ness to light and soap. 



Appearanoe of dyostoff : dark coloured paste or bronzy powder. — 
In water : violet solution.— In alcohol : bluish violet solution.— 
On addition of hydrochloric add : blue precipitate.— On addition 
of oanstic loda : blackish violet precipitate.— In cone, lulphnrlo 
add : greenish brown solution, becoming green, and then giving a 
violet precipitate when diluted.— Dyei : unmordanted or tannined 
cotton very fkst indigo-blue shades. Discharged by stannous salts 
it gives a red pattern on a blue ground. 



Appearance of dyestnfT: brown powder. — In water: orange solu- 
tion.— On addition of hydrochloric add to the aqneons lolnticn : 
no change.— On addition of oanstic soda : solution becomes red- 
dish brown.— In cone, snlphnric add : yellow solution, becoming 
reddish yellow on solution.— Dyes : wool reddish yellow ftrom an 
acid bath. 



Appearance of dyestulf : reddish brown powder.— In water : omnge 
red solution.— On addition of hydrochloric add to the aqneons 
solnticn : brown precipitate.— On addition of caustic soda : the 
solution becomes cherry red.— In oono. snlphnric add : magenta 
red solution, becoming reddish brown on dilution.— Dyes : wool 
orange from an acid bath. 
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Xu. 




Scientific X«iiir. 


Umpirical FonimU, 


foiwlititlional Fommi;^. 


Sfl 


Orange n. [/■■] 

Betanaphthol 

Orange. 

Tropseoline 000 

No. 2. 

Uandaiin O extra 

Ml 

CluTBaarelne. 

Gold Orange. (By.] 

Orange extra. ['^] 

Atlas Orange, 

[B.S.S.i 
Orange A. [/.,] 


Soilium salt at 
^-niphthol. 


C,uH„NjOjSXa 


*-'■"< ai]N = N-[l]C„Hj2l OH 


87 


Orange HI. [A] 

Methyl Orange. 

DlmethylaidUne 

Orange. 

TropieoUne D. 


So.liUBI mU of 

;i-aulphobeiiiene-aH>- 
diniBthytaailine. 


Cj^Hi^N^SOsNa 


|[4]S0,Na 
•--"* i [I] N = N - [I] C,Ha4] N(CH^, 


8B 


DipIienyUnmie 

Orange. 
Orange IT. [/'-] 
TropEeoline 00. 

[C] 
Orange M. [/,] 
Fast Yellow. 

[BXS.] 

Orange G S. 

New Yellow. [%.] 

Orange N. [/(.] 

Acid Yellow D. 

[..1,] 


Sodium Mlt of 
dilihanylmniiiie. 


t'jgHnNjOjSNa 


^ /[4]S0,Na 
""* \ LI] N = N - [1] C,Hj [4]NH-CoHs 


as 


Brilliant Yellow a 

[iS.][T.M.] 
YeUow WE. [/.] 


FWiiimultiif 
jihoDic Kid. 


CigHijNjOgSjNa, 




90 


Narcelna. [D. H.] 




C«H,,N,0^,Na, 


''«"4[llNH-N(S0,Na)-[I]G„Hj2]OH 


91 


Cnrcumelne. [A.] 

New Yellow. 

[T.il.] 

Oitronine. 


Miiture of nitrated 

liiplienylaiiiinc yelloB 

with iiitro- 

iliphenylamiue. 






92 


Azo Acid Yellow. 

[A.] 
Azo YeUow. [M.] 
Azoflavine. [/;.] 
Indian Yellow. 


Mixtarooftiittsteil 

-liphenyUaiine yellow 

with nitro- 

diphenylami»=. 
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Method of PrejMiratioii. 



"SS^"""^ Combined with 



lolphanilic 
acid. 



/S-Naphthol. 



Year of 
Discovery. 



Discoverer. Patents. 
Literature. 



1876. 



lulphanilic 
acid. 



ulphanilic 
acid. 



Dimethyl- 
aniline. 



Z. RoussiN. 
P. Gkirss. 

Her. (1878) 11, 2198. 
A. W. HOFMANN. 
Ber. (1877) 10, 1878. 

W. V. Miller. 

Ber. (1880) IS, 268. 
Chein. Ind. (1880), 8, 147. 

O. MiJHLHAUBER. 

Ding. Pol. J. 864, 181, 288. 

J. Soc. Chem. Ind. (1887) 591. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearanoe of dyestuff : bright orange powder.— In water : oninge 
solution. — On addition of taydrochlorlo add to the aq^ieoni 
■olntlOB : brownish yellow precipitate.— On addition of oanstlo 
ioda : solution becomes dark brown.— In oono. lulplrarlo add : 
magenta red solution ; brownish yellow precipitate on dilution 
with water.— Dy 61 : wool orange from an acid bath. 



1875. 
1876. 



Diphenylamine. 



1876. 
1877. 



P. Griess. 

Ber. (1877) 10, 528. 

O. N. Wirr. Z. Roussin. 



Appearanoe of dyestntf : ochre yellow powder.— In water : orange 
yellow solution.— On addition of taydrochlorlo add: solution 
becomes magenta red.— On addition of oanstlo loda to the 
aqneoni solution: orange yellow precipitate, soluble in much 
water.— In oon& sulphurlo add : brown solution ; magenta red 
on dilution with water. — ^Pyes : wool orange trom an acid bath. 
It is employed as an indicator in alkalimetry, as it is not reddened 
by carbonic acid. 



P. GRIE88. O. N. Witt. 

Ber. (1879) 18, 262. 

Z. Roussin. 



Appearanoe of dyestnif: orange yellow plates or yellow powder. — 
In water : orange yellow solution ; the colour crystallises out 
from the hot aqueous solution on cooling in orange spangles. — On 
addition of hydroohltelo add to aq^ieons solution : violet pre- 
cipitate.— On addition of oanstlo soda to the aqueous solution : 
yellow precipitate.— In oona sulphuilo add: violet solution; 
violet predpitate on dilution with water. — Dyes : wool onmge 
yellow from an acid bath. 



Iphonation of Orange IV. 



Iphanilic /9-Naphthol. 
acid. 

kd treatment with sodium 
bisulphite. 



ction of nitric acid upon 
diphenylamine yellow. 



ction of nitric acid upon 
diphenylamine yellow. 



1879. 



Dall k Co. 
Ger. Pat 21093. 



Prud*hommk. 
e. noltino. 

Men. Scien. (1886) 31P. 



Appearanoe of dyestuff : orange yellow powder.— In water : yellow 
solution.— On addition of hydroohloric add : solution becomes 
violet red.— Oanstlo soda: small quantity, no change; excess, 
violet red colour.— In oona sulphuilo add : bluish red solution ; 
magenta red on dilution.— Dyes: wool and silk yellow. 



Appearanoe of dyestuff : orange yellow powder.— In water : yellow 
KoUition. — On addition of hydroohlorlo add to the aqueous 
solution : no change. —On addition of oanstlo soda : solution 
IwconieH brownish red.— In oono. sulphurlo add: yellowish 
brown solutiou ; evolves sulphurous acid on dilution and warming. 
—Employment : fur calico printing. 



1880. 



1880. 



E. Kneciit. 



E. Knkcht. 



Appearanoe of dyestuff: ochre yellow powder.— In water: spsr* 
ingly soluble in cold, more readily in hot— On addition of hydro- 
ohlorlo add to the aqueous solution : magenta red colour. — On 
addition of oanstlo soda : yellowish brown colour. — In oona 
sulphurlo add : reddish riolet solution ; olive brown on dilution. 
—Dyes : wool yellow from an acid bath. 



Appearanoe of dyestuff: ochre yellow powder.— In hot water: 
lemon yellow solution.— On addition of hydroohlorlo add : the 
colour of the solution become browner and deeper.— On addition 
of oanstlo soda : solution becomes yellowish brown.— In oona 
sulphurlo add : magenta red solution ; on dilution with water, 
yellowish brown precipitate.— Dyes : wool yellow fh>m an acid 
bath. 
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No. 



93 



94 



95 



96 



97 



Commercial Name. 



Azo-fuchsine G. 



Tartrazine. 

[B.] [/.] [K] 

Hydrazine Yellow. 

[a] 



Metanil Yellow.* 
[0.] [B.] [A.] 
Orange M N. 

Tropaoline Q. 

[C] 



Phenoflavine. 

[0.] 



Orange T. [A'.] 
Mandarin Q.B. [A.] 

Orange B. [/.] 
Kermesin Orange. 



Scientific Name. 



Sodium salt of 

p-8ulpho-benzcne-azo- 

dioxv-naphthalene- 

sulphonic acid. 



T" 



Sodium salt of 
benzene-azo- py r- 
azalone-carboxy- 
disulphonic acid. 



Sodium salt of 

m-sulphobenzene-azo- 

diphenylamine. 



Sodium salt of 

m- sulphobenzene-azo- 

amidophenol 

sulphonic acid. 



Sodium salt of 

sulpho-o-toluone-azo- 

/3-naphtlioI. 



98 



99 



100 



Fast Yellow N. 

Janne solide N. 
Curcunie][n. 



Orange B B. [/.] 
Orange B. [II] 



Sodium salt of 

sulpho-/>-toluene-azo- 

diphenylamine. 



£mpirical Formula. 



t-'i«H„NjS,OgNa, 



CwHioN.SjOjNa^ 



C,gHi,N,0,SNa 



CioHgNsSjO^Naj 



C,;Hi,N,,0,S.\a 



C,„Hi,N,03SNa 



Constitutional Formula. 



C, 



r[4] SOjNa 



N[2PioH4^[8] 



OH 
OH 
SOgNa 



^N = C-COgH 



C,H,(S03Na) - N; I 

\C0 - CH - Njj - CgH^CSOgNa) 



„ f [3] SOjNa 
^6"M[l]N = N-[l]CeHJ4] 



NH . CeH, 



(, „ ([3] SOjNa 
^«^* |[1]N = N[1] 



CeH^ 



2 
4 
61 



NH 
OH 



2 



SOjNa 



-oHsCSOgNa) 1 1. j^ j^ J^, _ |.^j ^^^jj^ |.2^ ^jj 



^■6^3 



Sodium salt of 

sulphoxylene-azo-^- 

naphthol. 



Cuba Orange. 

[Pick, Lange.] 



101 



Fast Brown N. [B.] 
Naphthylamine 

Brown. 
Azo Brown 0. 



CH, 



4 
3' 

l]N = N-[l]CeH,[4]Nn.C,H, 



SOgNa 



C,,U,,N,0,SNa 



■4- 



Sodium salt of 

p-sulphonaphthalene- 

azo-a-naphthol. 



C^Hi3N,0,SNa 



CjHj(CH,)2(S0,Na) - X = N - Ci,H,. OH/8 



N . C,oH, . SOjNa 



(?) 



N • CjjH, • SOjNa 






SOjNa 



N = N-[4]C,oHJl]OH 



* Add TaUow t O ts tin fnlphoaie add of 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 


3 Compound 
from 


Combined with 


Method of Employment. 


Iphanilic 
acid. 


(1 : 8).dioxy. 

naphthalene- 

monosulphonic 

acid Sch. 


1889. 


M. UlRIC'H & C. DUISBERO. 

Fr. Bayer & Co. 

Eng. Pat. 18517®. 

Ger. Pat. 64116». 

Am. Pats. 466841 k 468142. 


Appearance of dyeitaff: reddish brown powder.— In water : blnish 
reil Holation.— On addition of hydroohlorlo add to the aqueous 
BOlutlon: colour becomes yellower. — On addition of oaustio 
ioda : colour becomes bluer.— In oono. sulphurio add: violet 
solution ; bluish red on dilution.— Dyes : wool magenta red Arom 
an acid bath, very fast to light and acids, moderately Cost to 
milling. 


lotion of phenylhydrazine 
>honic acid (2 mols. ) upon 
)X7tartaric acid (1 mol.). 
Action of phenylhydrazine 
phonic acid (1 mol.) upon 
xalacetio ether (1 mol.), 
npling the product with 
azotised sulphanilic acid 
and saponifying. 


1884. 


A. ZlEGLER. 
Ber. 20, 8S4. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat. 9858», 5693«. 

Am. Pat. 324630*. 

Ger. Pat. 34294». 

Fr. Pat. 169964». 

R. Anschutz. 

Ann. 294, 282 ; 306, 1. 

Bernthsen. 

Chem. Ztg. 1898, 456. 


Appearance of dyeetuff : bright orange yellow powder.— In water : 
easily soluble with golden yellow colour.— On addition of hydro- 
ohlorio add : no alteration.— On addition of oaustio soda : colour 
becomes redder.— In oono. sulphuric add : yellow.— Dyes : wool 
and silk yellow from an acid bath, very i^t to light acids and 
alkalies, moderately hst to milling. 


ulphanilic 
acid. 


Diphenyl- 
amine. 


1879. 
1882. 


Fr. Bayer k Co. 

Eng. Pat. 1226™. 

Ed. Hepp. K. Obhler. 

Eng. Pat. 4966» 


Appearanoe of dyestuff: brownish yellow powder.— In water: 
onnga yellow solution.— On addition of hydrochloric add to 
the aqueous solution : magenta red colour, with separation of a 
precipitate.— On addition of oaustio soda to the aqueous solu- 
tion: no change.— In oono. sulphurio add: violet solution; 
magenta red on dilution.— Dyes : wool orange yellow from an 
acid bath. 


ulphanilic 
acid. 


Amidophenol- 

sulphonic acid 

III. 


1892. 


Rudolph. K. Oehler. 
Ger. Pat. 71229. 


Appearanoe of dyestuff: brownish yellow powder.— In water: 
yellow solution.— On addition of hydroohlorlo add or oaustio 
soda : orange solution.— In oono. sulphurio add : yellow solution, 
—Dyes : wool yellow from an add bath. 


'oluidine- 
osulphonic 
acia. 


^-Naphthol. 




R. Nietzki. 
Organ. Farbstoffe (1886), 49. 

0. MiJHLHAUSER. 

Ding. Pol. J. 264, 181, 238. 

J. 8oc. Chem. Ind. (1887) 591. 


.Appearance of dyestuff: brick red powder.— In water: orange 
solution.— On addition of hydrochloric add to aqueous solu- 
tion: yellowish brown flocks. — On addition of caustio soda: 
solution becomes reddish brown.— In cone, sulphuric add : ma- 
genta red solution ; yellowish brown flocks on dilution with water. 
Dyes : wool orange from an acid bath. 


9luidine-o- 
honic acid. 


Diphenylamine. 


1878. 


Z. ROUBSIN. 
Eng. Pat. 4491^. 


Appearance of dyestuff: orange powder.— In water: yellow solu- 
tion.— On addition of hydroohlorlo add to the aqueous solution : 
steel blue precipitate.— In cone, sulphurio add: bluish green 
solution ; steel blue precipitate on dilution with water.— Dyes : 
wool orange from an acid batli. 


lidine-sul- 
onic acid. 


jS-Naphthol. 


1877. 


Bad. Anil, k Soda 
Fabrik. 

0. MiJHLHAUSER. 

DinK. Pol. J. 264, 181, 238. 

J. See. Chem. Ind. (1887) 691. 


Appearanoe of dyestuff : bright red powder. — In water : orange 
solution.- On addition of hydrochloric add to the aqueous 
solution: brownish red precipitate. — On addition of oaustio 
soda: solution becomes brownish yellow. — In oono. sulphurio 
add : cherry red solution ; brown precipltiite on dilution with 
water.— Dyes : wool orange from an aci<l liatli. 


ction of sodium sulphite 
ol. ) upon diazonaphthalene- 
ulphonic acid (2 mols. ). 


1894. 


M. Lanoe. 
Ger. Pat. 78225 


Appearance of dyestuff: reddish yellow powder.— In ?rater: 
orange solution.— With caustic soda: yellow crystalline pre- 
cipitate.— In cone sulphurio add : blue solution.— Dyes : wool 
orange. 


iphthionic 
acid. 


a-Naphthol. 


1878. 


H. Cako. 

Bad. Anil, k Soda 

Fabrik. 

Vm^. Pat. 786'8 (expired). 

Am. Pat. 204799 (ex|)ired;. 

Ger. Pat. 5411«. 


Appearanoe of dyestuff: brown i)owder. — In water: yellowish 
brown solution.— On addition of hydroohlorlo add : the atjue-us 
solution becomes nm^'enta rt^d. — On addition Of oaustio soda: 
the solution becomes re<ldish brown.— In cone, sulphurio add : 
violet solution ; mngpnta red on dilution with water.— Dyes : wool 
brown from an acid hHiii. 



ill Yellow, and has a firreener shade. 
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^", *•■ -'^-■ 


!k'i,.niiiii< NaiUB. 


Km|iiriP«l Fonniila. 


ConatitntioMl FamQla. 


11.U 


Vm* HwI. 
I'm» KmI K\r\ 

0*r«ciBt. 

OnwUtu* Ka 4. 

Hiibldlne. 

AMrnbln* B. |.L| 

PMtEoda(/.M 

OaniioIalnB. l/.'y| 
ABonibln6A.[''.| 
Aio Acid Bubtno. 

I'M. 

OroMlsa 3BX. 

(%] [A'-l 
Ooocine 2 B. [A.] 
Boarlet 000. [/f.] 

Tut aed E. L/; 1 

FaBtRad. [.I.l 

NewOoccine. (.1] 
Brilliant Scarlet. 

\V.][Uv.] 
Oochineal Bed A 

[II.] 
Orocfllne Scarlet 

4 BX. f A-.l 

Fast Red D, [/;.i 
Bordeaux S. i.l.j 
Amaranth [M.\ 
{'■-] 
Azo Acid Bnbine 

2B[A] 
Fast Bed EB.[/M 


K-l 1 hU nf 

.).>'.i.uii)<Utliul. 


C^HijXaO^HXa 


'-i»''n(l]N.N-[l]C„H.[2)OH 


lull 


Soilxmtaltct 

NUlphoQic or. id. 


C3,Hi.K,0;S.S«. 


c..h.{[;jS-«c,.h4ej|»,. 
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Sodium salt of 
»-«ilphDn<iphtlu>len«. 


C,,H,,N,0,S,NX 


'V.{[;]ftN-[„0„H.{MOH^. 


lor. 


;i-bdI pliou 3.}>htli ut enu - 

axu.^-naphthol-Dioiio- 

Kulliboniuiiciil. 


l'.^U,.N;0;S„Nn. 


■■"H.{[;jKV-I,C„H.{«^=.,„ 


10« 


p-s..lplLon»plith»lr.t>- 
«o-(3-nBphtliol- 
dixulpliOQic Bcid. 


I\,H„S,0„S,Xi, 


/[IJSO.N. ([2] OH 
*- »"• t [1] N - N - [1] C„H, ,' [6] SO,K. 
t[B]SO,!i. 


107 


Sodium wit of 
disulpliouiu acid. 


C„H„N,0,.8.Na, 


„ „ /[4]S0,Na ) 2 OH 
^■•"•UllJ(.N-[l]C„H,J 3 SO,Xa 
i 8 SO,N. 


108 


Scarlet 6 B, 

[.v.] [/;.] 


Sodium sftlt of 


C^HioN^OiaS^Nn, 


„ „ (t4]Stl,Na ,„„„ 


109 


Boxamine. 


Sodium lalt "f 
dioxy-uo-nsphtb'd- 
uDG aulphouic acid. 


CJ1„X,0,SK. 


'■.A{[t]ft^"_(„c„H.(M™ 


110 


Ohromotrope 8 B. 

[-v.] 


Sodium salt Df 

azD-ilioxy-naphtlwlene 
disulpbonic acid. 


Cj^HjiNgSgO^Na^ 


•UlJN-N[2](,„H, 3 

6 SO,N. 



c 



Method of Preparatii 



Piiua Coniioiuiil CnmbiruHl 



t !>!> 1 



Discoverer, r&tenta. B»1isvjouT with BraMnls. Shade and Dyeing Piopertiw. 

Liteiature. Uetliod oT EuiploymeiiL 



H. Caro. Z. Bol-miik. 
Bai>. Aml. k Soda 

Eng. Pat 786" (expired). 

Am. P«t. 20*T9B (eipircd). 

Ger. Pat 5411". 

Fr. Pat, 138148". 



P. Gri 



i; 11,1364. 



a-VaphtlioI- 

monomlphmiic 
idNW. 



O. N. Wrrr. 
Vkrbis, Cbem. Fabbikek 

Mahshbik. 

Eng. Patt 2237" and 4237'°. 

Ger. Pat 26012". 



AppoanuuMt ol AjeaiuH: liruwiiiili rml 
IngLr aolabls sold, Kion cullf hut, w 
turn Df bydTooUom Mid to tha aq 
linrn-n precipiUto.— Od AdCUtlaD of oi 
■olntlon : the colonr bi 



: ilntrt 
HLlb wster — Dyea : i 



lion ; yH|i 
nlndl 



I it-l n.L.ur.- On addl- 
10 loda u the aqnMoa 
lb brown pTflcl|iitaI« on 



or dyeitaff: bniwn po»dcr.-In water ; umfffdm red 
'On addlUati of hjdraaUoTta aold to the aqueoiu 
brown goliiiuont girucipitatn.—On wldttlOD of oaoitlo 
•oluHon bwnni" ruthcr j-rllowiir.— Inconc. eulplinrlo 



Fk. Bateb k Co. 
Eng. P»t. 2030". 
Am. Pat 256376. 
Ger. Pat 20*02". 



AppeuanoSDt djeitnlT; lurli-i ml jxiwdt'r.-ln vi 
red Hnlntion.— On addition of brdroolilotlo aald 
■Dlntlon^ DO chiiiige.— On addition otoanitWtoC 
«iiltjtJim bftomnt jtllowith bmun. ^In oose. 
i«1<)ith violFl iDtntlon: jrlloviih red on dllut 



fl-Naplithol- 
acids. 



Eng, Pal. 788" (exnireJ). 
Ger. Pat 5*11". 



AppBoruuta of dyeatolF: ivldiili lir.>nii |..i«rler.— In w 
d«iiit ml •ulutiiin,— On addltlDU ot hydroctalorio a, 
aqaeoui aolntlon : bn clunKi'. - On addition of oaa 
■i.UilloH becomes bmwii.-ln oono. lulpburlo aald: ' 



AtmENoii^a. F. Amli.v- 

FABBIK.N. 

Heibtf.b, Lucius, k 

B»ttSIKn. 
Eng. Pat 816". 
Am. Pat 3H9S8. 
Ger. Pat S8JB1«". 



Appeajraaoe of dyeiCoS; sciiiri ivd fwadrr. — Ii 
iHiluble,— On addition ot hjdnntilarto aold to th 
tlon: buchange.— On addition DlcaoaUoioda: n 
bmwu,— to oono. nlpburlo aold : lun^FnU ted tolul 



Meieteb, Ll-Cics, It 

BnCiiiKn. 

Ger. Pat SSSfl". 



a o[ dyoiraS: mliinta bconn )«iHilFt.- In watei 
tl^-nla red •cliitiao. — On addnion or l^dirootilorla add I 
aqoeoat asluUon^ no chuige, -on addition of oftiutia M 
the aqneou aoliitlon i roloui bccooiea du-ker. — tn Ooni 
phurlo aad : vlulcc ; nugabta nd on dilution vllh wiut.— 
wool rod from an add bLlh. 



Kng. Pat 2G4*'° (lapsed). 
Am. Pat. 2B8506. 
Ger. Pat 2Z03B'>. 



Appearanoe of dyeatnlT: brnnn i-ooder.-In vater: n 
■oluUiiii. — On addition of hydrooUortc add to th 
tulBtloD: tio chinfiF.— On iddltlan of oauttlo lod: 
Iwtom™ rnWlah brown— In Bono. lulpbHUo add : 
Uoni migcntanictobdiluliub.— Ojoi : noolrudfroniai 



.—Addition of hydmohloilo add : 
Oo toda : KDlbtJOD becomei darker. 



-Is oono. nilpliiiito 



IiS-Dioiry- 

nsplithalene- 
'il^fi-disolphonk 



MmiiTiiit, Lucius, & 

Br^ninc. 

Eng. Pat. SaBS". 

Ger. Put. 6909b. 

Fc. Pat 206436. 



Appeanuioe o! dfeituff: En-jnh nulcL |w*dcr. — tn wa[ 
V Inlet n-ii HiluUun. -On addition of hTdrochloilc add : bluci 
On addition of oanitlo loda : dukar. —In cono. mlphoilo « 
ibdino blue mliition, oti dUutiOTi btwoming Tiolft.— Dye« : ■ 

ffomacld bi 

Bulpbur. not 
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No. 


Commenrial Xamt*. 


Scientific Name. 

1 Sodinm salt of 
; sulphonaphthalene- 
azo-a-naphthol. 

1 

Sodium salt of 

sulphonaphthalene- 

azo-^-naphthol. 


Empirical Formula. 
! C,JIj3X.0^SXa 


i 




Constitutional Formula. 


Ill 


Fast Brown 3 B. 

[A.] 


^«"* \ [2] N = X - [4] L\,H, [1] OH 


112 


Double Brilliant 

Scarlet 0. [yl.] 

[Lev.] 

Scarlet for silk. 


i\^n^,^.p^i^ya 


' !«"« I [2] N = X - [1] C\„H, [2] OH 


113 


Double Scarlet i ScKlium salt of 

Extra S. [A.] '"Ij'oTna^ht^^^^^ 
Double Brilliant mo'lfosuiphSnic liid. 
Scarlet 3 R. [%] 
Brilliant Ponceau 
4 R. [By.] , 


Co^l I j.jX.^O-S^Xtt^, 


(1 H /t^]^^3^'*^ rniOH 


114 


1 

Fast Acid Scarlet 
Acid Ponceau. 

[IX If.] 

Ponceau S for 

silk. [/.] 


Sodium salt of 1 C.^Ui^NjjO^SXa 
sulphonaphthalenc- 
azo-;3-naphthol. : 

1 

1 

1 ! 


rSOjKa 
>• nN = N-[l]C,,Hj2]0H 


115 


Pjrrotine BBO. Sodium salt of 
r /; 1 Hulphonaphthalcno- 

azo-a-naphthol- 
tnonosul phonic acid. 


C^oHi^NAS^Xa, 


(. H /[-^OSOaNa , rnoH 

U5!J JN - « L5iJ ^io«5 \ |;4j sOjNa 


116 


Milling Yellow. 

[D.] [Lev.] 

Ohrome Yellow D. 

Anthracene Yellow 

B N. [C] 
Mordant Yellow 0. 

m [M.] 

Chrome Fast 
YeUow. [A.] 


Sodium salt of 
sulphonaphthalene- 
, azo-salicylic acid. 


CnHioNjOjSNaj 




117 

1 


Ommpsall Yellow. 

[Lev.] 


Sodium salt of di- 

sul ph onaphthalenc • 

azo-salicylic acid. 


C,7H,(,N„S.,0„Naj 


CioHsj 


8] SOjXa 

:6]S03Na rraicoH 

:2]N = N[l]C,H3{[Jj^J»^ 

1 


113 


Lanacyl Violet B. 
[C] 

1 
1 


Sodium salt of di- 

sulpho-oxy-naphthal- 

cne-azo-ethyl-alph&- 

naphthylamine. 


C^H„N3S20.Na, 


.V 


»]0H 

5] SOgXa 

J] SOgNa 

L]N = N[I]C,,H,[4]NH.C3H, 


119: 

1 

1 


Lanacyl Blue BB.* 

[C] 

1 


Sodium salt of di- 

sulpho-oxy-naphthal- 

cne-azo-amido- 

naphthol. 


CMHisNsSjOgNa, 


k 


[8]( 

3]S 
1]1 


)H 

JOgNa 

JOgNa r mow 



* To UiU group also balongi laaaasl 
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Method of Preparation. 



DUzo Componnd 
fhim 



/3-Naphthyl- 

arnine roono- 

sulpbonic acid 

Br. 



/5-Naphthyl- 

amine mono- 

sulphonic acid 

Br. 



/S-Naphthyl- 

amine mono- 

sulphonic acid 

Br. 



/3-Naphthyl- 

amine salphonic 

acid (chiefly 

a and 7). 



Oombined with 



a-Naphthol. 



^•Naphthol. 



Year of 
Discovery. 



Discoverer. Patents. 
Literature. 



1882. 



1882. 



H. Prixz. 
Farbfabrik vorm. 

Bronner. 
Eng. Pat 3724". 
Oer. Pat. 22547®. 
Am. Pat. 332829. 



liehaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dycstuff : brown.— In water : brownish red solution. 
On addition of hydrochloric add to the aqneoiu solution : red- 
(lisii \iolet.— On addition of oaustio soda to the aqnooni solu- 
tion: nia;?enu red. —In oono. sulphnrio add: blue; reddish 
violet precipitate on dilution.— Dyes : wool brown fh)m an acid 
bath. 



a-Naphthol- 

monosulphonic 

acid NW. 



/9-Naphthol. 



■ 



^-Naphthyl- 
amine mono- 
sulphonic acid 
D (chiefly 7). 



/3-Kaphthyl- 

amine mono- 

salphonic acid. 



/3-Naphthyl- 

amine-7-di- 

salphonic acid. 



o-Naphthol- 

monosulphonii 

acid NW. 



1882. 



II. Pkinz. 
Farbfabrik vorm. 

Brokner. 
Eng. Pat 3724K». 
Ger. Pat. 225478'. 
Am. Pat. 332829. 



H. PRINZ. 

Farbfabrik vorm. 

Bronnrr. 

Eng. Pat. 3724". 

Ger. Pat. 22547*^. 



Appearanoa of dyestuff : retidisli bn)wn powder.— In water : scarlet 
solution. — On addition of hydroohlorio add to the aqnoons 
solution : brown precipitate. —On addition of oaustio soda to 
the aqueous solution: reddish brown precipitate, soluble in 
much water.— In oono. sulphnrio add: magenta red solution; 
brownish red precipitate on dilution with water.— Dyes : wool a 
yellow scarlet from an acid bath, silk fast to washing. 



Appearance of dyestufT: brownish red (lowdcr.— In water : yellow- 
ish red solution.— On addition of hydroohlorio add to the 
aqueous solution: yellowish brown precipitate.— On addition 
of oaustio soda : no chanfre.- In oono. sulphuric add : magenta 
red solution ; scarlet on dilution. — Dyes : wool scarlet fh>m an 
acid bath. 



Tj. Durand, Huouexin 
& Co. 



1884. 



Salicylic acid. 



Salicylic acid. 



1 : 8-Amido- 
naphthol-3 : 6- 

disalphonic 
acid("ir.acirf"). 



1 : 8-Amido- 

naphthol-3 : 6 

disalphonic 

acid("//.acid")- 



Ethyl-o- 
naphthylamine. 



1890. 



1894. 



1896. 



1 : 5-Amido- 
naphthol. 



1896. 



Dahl k Co. 
Eng. Pats. 7712« 7713" 

11002". 
Ger. Pate. 29084", 32271", 

32276". 



Appearance of dyestulT : scarlet red powder.— In water : solab)e 
in hot water, sparingly in cold.— On addition of hydroohlorio 
add to the aqueous solution : brown precipitate.— On addition 
of oaustio soda : the solution becomes browner.— In oono. sul- 
phuric add : magenta rc<l solution ; brown precipitate on dilution 
witli water.— Dyes : wool red ftom an acid bath. 



Appearance of dyestuff : brownish red powder. —In water : yellow- 
ish red solution.— On addition of hydroohlorio add: solution 
becomes bluer. — On addition of oaustio soda : solution becomes 
yellower. —In oono. sulphuric add: magenta red solution; on 
dilution with water, red.— Dyes : wool red fh)m an acid bath. 



NiETZKI. 



Appearance of dyestuff: yellow powder.— In water: yellow solu- 
tion.— On addition of hydroohlorio add : solution brown, deposit- 
ing after some time a brown precipitate. — On addition of oaustio 
soda: the solution becomes deep orange red.— In oono. sulphuiio 
add: yellowish red solution.— Dyes : wool yellow from an add 
bath ; chromed wool yellow, fiwt to milling and light. 



HIR8CHBKUGKR. 
LKiVINSTEIN k Co. 
Eng. Pat. 12145". 

Gor. Pat. 87483. 



L. Cassella k Co. 

Eng. Pat. 12556««. 

Ger. Pat 94288* 

Fr. Pat 257136. 



Appearance of dyestuff : yellow powder.— In water : eoKjly soluble 
with yellow colour.— On addition of hydrochloric add : orange 
red coloration.— On addition of caustic soda : greenish yellow 
coloration.— In oono. sulphuric add: orange red solution.— 
Dsres : wool, chromed or unchrt»mft<i, yellow. 



Appearance of dyestuff: dark brown iKJwder.— In water: reddlKh 
violet soluticm.— On addition of hydroohlorio add : no change.— 
On addition of oaustio soda : solution becomeH orange red.— In 
oono. sulphnrio add : greenish blue solution ; on dilution blue 
and then violet —Dyes : wool from an arid bath shadeH of good 
fastneHs to light, milling, acids, and alkalies. 



L. Cas.sella k Co. 

Eng. Pat 29134« 

Ger. Pat. 95190»«. 

Fr. Pat 260848. 



Appearance of dyestuff: Mark }Mjw(li>r.— In water: reddisli or 
bluish violet solution. —On addition of hydrochloric add : littlo 
change. — On addition of oaustio soda : solution becomes orange 
red.— In oono. sulphuric add : blue solution ; on dilution first 
blue and then violet.— Dyes : wool from an acid bath, blue of goo«l 
fsstness to light and acids. 



BtM R and Lanacyl Navy Blue B [C.]. 
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No. 



120 



Commercial Name. 



Yellow fast-to- 
soap. 
Janne resistant- 
au-savon. [P.] 



121 



122 



123 



124 



Diamond Yellow 
O. [By.] 



Diamond Yellow 
R. [By.] 



Chrome Brown BB. 



Dianil Yellow. 
[M] 



Scientific Name. 



Sodium salt of 

7w-carboxybcnzene-azo- 

diphenylamine. 



Empirical Formula. 



CiaHu^^O^Na 



Sodium salt of 

7/i-carboxy-b^nzene- 

azo-salicylic acid. 



Sodium salt uf 

o-carboxy-benzene- 

azo-salicylic acid. 



Sodium salt of 

disulpho-oxybenzene- 

azo-pyrogallol. 



^14^10^2^5 



t^uHxo^'aO, 



^12^8^2^2^]0^*2 



Constitutiomd Formula. 






a II /[3] COjNa ,(■.■. QTT 

C6M[l]-N=N-[4]C.H3{[Jjg«j- 



« H[l]-N = N-[4]CjH,n„4p,o. 



\[2] CO»Na 



CeH^ 



4 
3 
6 



OH 

SOgNa 

SOjNa 



4] OH 
Ul]N = N[l]C,H,<([3]0H 

OH 



[4] 

"^[3] 
([2] 



[P 



radicle of primuline or of dehydrothiotoluidine 
8ulphonic acid.] 



125 



Oriol Yellow. 

[Cr.] 

Cotton Yellow B. 

[R] 

AlkaU YeUow. 

[D,] 



Sodium salt of 

primuline-azo-salicylic 

acid. 



P-N = N-[4]CeH3{ 



OH 
COgNa 



126 



Alkali Brown. 

ID.] 

Benzo Brown 5 B. 



127 



Atlas Bed. [B.S.S.] 



128 



Cotton Yellow G. 



129 



Clasrton Cloth Bed. 

[CI Co.] 

Stanley Bed. 

[GL Co.] 



Sodium salt of 

primulinc-azo- 

phenylene diamine. 



P-N = N-C,H3(NHg)j[l:2:4] 



Sodium salt of 

primuline-azo-tolylenc 

diamine. 



Sodium salt of 

{)rimuline-azo-m- 
lenylone-diamine- 
disulphonic acid. 



Ammonium or sodium 

saltofsulphobenzenyl- 

amido- thiocresol>azo- 

/9-naphthoL 



^24^21^4^4^2 



P _ N = N - CgH2(CH3)(NH2)2 [1:3:4:6] 



P-N = N- [2]C.H 



NHj 
NHg 
SOjNa 
SOgNa 



CcHg 






CJH 



[l]C,oHJ2pH 



8 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 


Diaxo Compound 
from 


Combined with 


Method of Employment. 


m-Amido- 
ben2oic acid. 


Dipbenyl- 
amine. 


1884. 


RoSKySTIEHL. 

Soc. Anon, des Mat. Coloii. 

ET DKS PRODUITS ChIM. 

DE St. Denis. 
Eng. Pat. 4621». 
Am. Pat. 157755. 
Ger. Pat. 29991»*. 


Appearance of dyestujf : brown paste.— In water : slightly soluble. 
On addition of hydrochlorlo add to the aqueous solution : red- 
dish violet colour.— On addition of caustic soda to the aqueous 
solution : scarcely any change.— In oonc. sulphuric aoid : violet 
solution ; magKuta red on dilution. — Employment in cotton 
printing: orange with a chrome mordant. 


fn-Amido* 
benzoic acid. 


Salicylic acid. 


1889. 


K. Lauch k C. Krekeler. 

Fr. Bayer & Co. 

Eng. Pat 8299». 

Ger. Pat appl. F. 4438. 


Appearanoe of dyestuff : grayish yellow paste.— In water : sparingly 
soluble with yellow colour, easily in presence of so<linm carbonate 
or acetate.— In oono. sulphurlo add: reddish yellow solution, 
yellow gelatinous precipitate on dilution with water. — Dyes: 
clironie mordanted wool greenish yellow. 


o-Amido- 
benzoic acid. 


Salicylic acid. 


1889. 


R. Lauch k C. Krekeleu. 

Fr. Bayer k Co. 

Eng. Pat 8299». 

Ger. Pat appl. F. 4438. 


Appearanoe of dyestulf : brown paste.— In water : sparingly soluble 
with yellow colour, easily in presence of sodium carbonate or 
acetate.— In cone, sulphurlo add: reddish yellow solution; 
brownish yellow precipitate on dilution with water.— Dyw: 
chrome mordanted wool reddish yellow. 


o-Amido- 

pnenol-a-di- 

lulphonic acid. 


Pyrogallol. 


1893. 


C. Ris. 
J. R. Geigy k Co. 
Eng. Pat 11902W. 
Am. Pat 548460. 

Ger. Pat 81109. 

Fr. Pat 230937. 


Appearanoe of dyestuff: dark brown powder.— In water: yellow 
solution.— On addition of hydrochlorlo add : no change.— On 
addition of caustic soda : solution becomes reddish brown.— In 
oonc. sulphurlo add : brown solution ; brownish yellow on dilu* 
tion.— Dyes : chromed wool brown.— In cotton printing : reddish 
brown with a chrome mordant. 


Primnline or 

dehydrothio- 

jy-tolnidine- 

sulphonic acid. 


Acetacetic 
ether. 


1898. 


SCHOLL. 

Meistbr, Lucius, k 

BrCnino. 

Eng. Pat 17328*'. 

Am. Pat 662056. 

Ger. Pat. 98761*'. 

Fr. Pat 256647 k 269001. 


Appearanoe of dyestuff: yellow powder.— In water: yellow solu- 
tion.— In alcohol : sparingly soluble.— On addition of hydro- 
chloric add : yellow precipitate.— On addition of caustic soda : 
brown precipitate.— In cone, sulphurlo add: brown solution; 
yellow precipitate on dilution.— Dyes : cotton moderately Cost to 
light, washing, and acids. 


Primnline or 

dehydrotbio- 

l>-tolmdine- 

sulphonic acid. 


Salicylic acid. 


1888. 


J. R. Geioy k Co. 

Am. Pat. 398990* 

Dahl k Co. 

Ger. Pat. 48465W 

Ft. Pat 192628. 


Appearanoe of dyestuff: red powder.— In water: orange yellow 
solution.- On addition of hydrochloric add to the aqueous 
solution : yellow precipitate.— On addition of caustic soda : the 
solution becomes rather redder.— In oonc. sulphuric add : scarlet 
red solution ; on dilution bn)wnish yellow precipitate.— Dyes : 
unmordanted cotton yellow fW)m a boiling alkaline bath. 


Primnline or 

dehydrothio- 

|i-tolaidine- 

sulphonic acid. 


m-Phenylenc 
diamine. 


1887. 


A. G. Green. 
Dahl k Co. 


Appearance of dyestuff : dark brown iMwder.— m water : brownish 
red solution. — In alcohol: brown solution.— On addition of 
hydrochlorlo add to the aqueous solution : dark brown pre- 
cipitate. —On addition of caustic soda to the aqueous solu- 
tion : red precipitate. —In oonc. sulphuric add : bluish violet 
solution ; dark brown precipitate on dilution— Dyes : unmor- 
dante<l cotton a reddish brown from an alkaline bath. 


Primnline or 

dehydrothio- 

ji-toluidine- 

Bulphonic acid. 


m-Tolylcne 
diamine. 


1889. 


A. G. Green. 

Brooke, Simpson, k 

Spiller. 

Eng. Pat 10448«>. 


Appearanoe of dyestuff: dark red powder.— In water: brownish 
red solution.- On addition of hydrochlorlo add: dark precipi- 
tate.— Dyes : unmordanted cotton terra-cotta red fh)m an alkaline 
bath. Gives deep ingrain brown shades by diazotisation and 
development on the fibre. 


Primnline. 


m-Phenylene- 

diamine-di- 

snlphouic acid. 


1893. 


C. L. MOller. 
Bad. Anil, k Soda Fabrik. 
Eng. Pat. 14678« 
Am. Pat 524262. 
Ger. Pat. 73369W 
Fr. Pat 231694". 


Appearanoe of dyestuff: brown powder.— In water : orange yellow 
solution.— On addition of hydrochloric add : reddish precipiUte. 
—On addition of caustic soda : no change.— In oonc. sulphuric 
add : brownish orange solution ; reddish precipitate on dilution. 
Dyes : unmordanted cotton fh>m a boiling bath orange yellow. 


Dehydrothio- 

^toluidine- 

sulphonio acid. 


0-Napbthol. 


1887. 
1889. 


A. G. GUEEN. 

Ch. Dreyfus. 
The Clayton Aniline Co. 

Eng. Pat 18901». 

J. Soc DyerH and ColoriMtH 

(1890X 82. 


Appearance of dyestuff: dark red powder.— In water: reddish 
brown solution.— On addition of hsrdrochlorio add to aqueous 
solution : re<l precipitate.- Dyes : wool and silk red from an acid 
bath. 
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So. 


Conimorcial Nanit. 


SeieoUfic Nmie. 


Erapiricsl Formula. 


Constitutional Fonuula. 


130 


Bosopfaenine 10 B. 

{CI. Co.] 

[01. <:v] 


umido-lhincrosol-uo- 
a-naphtliol-sulphot.i..i 


f.\,,H,sNjS30,Xa 


C,„|J|>C[,p.H.{™.-,^,p^,^gJ^_^^ 


131 


Ohrome Faat 
ToUow a. 

iA.] 


Sodium «Uof 

nzinf-aro-salic'ylic-di- 

(and tri-) suliihonic 

■fid. 




Dl- and Iri-imlphonie and of: 

C,H.-CH-X-g-N,-C,H.<^S^ 


132 


Fast Snlphoae 
Violet 6 BS.* 

IK. S.] 






A niono-nzo compound, compMition unkmown. 



No. 






Enjiiirtcal Formuls. 




133 


Acid Brown B. 

[A.] 


Sodium salt ol' 
ji-aulphonaphthalfiiB- 


CV^H„Na0jSN6 


„ f[4]S0,Na 


.. 


Leather Brown. 

[0.] 


Hydrooldoride of 
Li-p-amidobenien..- 

drnmiue. 


C'lgHiaNgOl 


^o"» 1 N = N /-[llNHjHCl 


13S 


Terra Ootta F. 

[0,] 


Sodium s.lt 
of primuliao-iwo- 
[ilioByleno-diiiminf- 
aio-miplitluiloni'- 




c„h.(so,x.'?:n:5;>''.«.p'e.j, 

[p = TeBidue of primuline or dehydTothiotoIuidioe 
Bulphonic acid.} 


138 


Cotton Onuige B. 

[A] 


Soliumult 

dLifph^^W-Tbt^l- 

eoc -diaiD ine-azo- 

beaZB DU'tR-aulphonir 

aoid. 






137 


Besordn Brown. 

[A.] 


Sodium wit of 
xylene-aKO-rowiniiii- 

}<-aul phonic auid. 


CjoH„N^O^SNft 


[H]N.N-[ip,HJ4)S0,Ki 




Fast Brown Q. 

[•/: .\T.] 
Acid Brown. 


Sodium »lt«f 
bi-Bul|iliobcnzenr- 
di»azo-a-nai.litbol. 


Cj;Hi,N^O-a„Na., 


[41S0,N. 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


EC Cknnpound 
flrom 


Combined with 


iiydrothio- 
toluidiue- 
)honic acid. 


a-Naphthol- 

sulphonic acid 

(1:4). 


1893. 


A. G. Gkekn. 
The Clayton Aniline Co. 


Appearance of dyestuff: dark red powder.— In water : crimson rod 
colour.— On addition of bydroohlorlc acid : violet red precipitate. 
—In cono. BUlphurlc add : violet red solution ; violet red pre- 
cipitate on dilution.— Dyes : unmordanted cotton direct, in pink 
to red shades, fkst to acids. 


phonic acid 
and tri-) of 
e triazine 

from 
rysoidine 

and 
zaldehyde. 


Salicylic acid. 


1895. 


NoLTiNG k Herzbbro. 

Compare Ber. 30^ 2598. 


Appearance of dyeituff : orange yellow powder.— In water : orange 
yellow solution.— On addition of hydrochloric add : yellow floc- 
culent precipitate.— On addition of oanatlo soda : no change.— 
In ooua sulphuric add : orange yellow solution ; lighter on 
dilution.— Dyes : chromed wool yellow. 






1899. 


BONIOBR. 


In water: very soluble to a violet solution.- In alcohol: easily 
soluble with a violet blue colour.— On addition of hydroChlorio 
add: brick red precipitate.— On addition of oaostio soda: 
brownish red solution.— In cone, snlphnrio add : red solution ; 
brick red precipitate on dilution.— I)ye8 : wool and silk from an 
add bath, very level bright bluish violet shades, very fast to light, 
sulphur, and washing. 



^URINO UATTEES. 



Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


D Componnd 
from 


Combined with 


phthionic 
acid. 


Chrysoidine. 


1882. 


W. Wolff. 

ACTIBNOES. F. AnILIN- 
FABRIKN. 

Ger. Pat. 22714. 


Appaaranoe of dyestoff : brown powder. —In water : brown solution. 
—On addition of hydrochloric add to the aqueous solution : 
brown precipitate.— On addition of oaustio soda : no change.— 
In cone, sulphuric add : dull olive green solution ; brown pro- 
cipitate on dilution.— Dyes : wool brown from an acid bath. 


ombination of 2 mols. of 
Azo-acetanilide with 1 mol. 
FA-phenylene-diamine and 
eating the product with 
jonc. hydrochloric acid. 


1890. 


Chu. Rudolph k G. Palm. 

K. Oehler. 

Ger. Pat. 67429«». 


Appearance of dyestuiT: blackish powder.— In water: brown 
solution.— On addition of hydrochloric add: the solution 
becomes yellower. —On addition of caustic soda : brown prod- 
pitate.— In cone, sulphuric add: brown solution; yellowish 
brown on dilution.— Dyes : leather and jute brown. 


nnline and 
phthionic 
acid. 


m-Phenylene 
diamine. 


1890. 


JoH. Walter. 
J. R. Geioy k Co. 

Eng. Pat. 1688» 
Am. Pat. 440288». 

Fr. Pat. 203439». 


Appearance of dyestuff: dark brown powder.— In water: brown 
solution.— On addition of hydrochloric add to the aqueous 
solution : brown procipitate.— On addition of oaustio soda : no 
change.— In corns, sulphuric add : reddiuh violet solution ; brown 
precipitate on dilution with water.— I>ye8 : unmordanted cotton 
brown from a neutral or alkaline bath. 


nnline and 
ulphanilic 
acid. 


m-Phenylene 

diamine-di- 

sulphonic acid. 


1893. 


C. L. MULLER. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat. 21753« 

Am. Pat. 524261»*. 

Ger. Pat 76118^ 

Fr. Pat. 231694. 


Appearance of dyestuiT: brown powder.— In water: orange red 
solution.— On addition of hydrodilorio add : reddish procipitate. 
—On addition of caustic soda : no change.— In cone, sulphuric 
add : bright red solution ; reddish precipitate on dilution.— 
Dyes : unmordanted cotton orange from a boiling bath. 


vlidine and 
Iphanilic 
acid. 


Besorcin. 


1881. 


0. Wallace. 

ACTIENORSELLSCH. F. ANIL. 

Fabrikn. 
Am. Pat. 269359. 
Ger. Pat. I886I81. 


Appearance of dyestuff: brown powder.— In water : brown solution. 
—On addition of hydrodilorio add to the aqueous solution : 
brown precipitate.— On addition of caustlo soda to the aqueous 
sdution : scarcely any change.— In cono. sulphuric add : brown 
solution ; brown precipitate on dilution with water.— I>yes : wool 
brown from an acid bath. 


mols. of 
Iphanilic 
acid. 


1 mol. of 
a-naphthol. 


1882. 


C. Krohn. 

Ber. (1888) 21, 8241. 


Appearance of dyestuff : brown pt^wder.-In water : reddish brown 
solution.— On addiUon of hydrochloric add to aqueous solu- 
tion : violet precipitate.— On addition of caustic soda to aqueous 
solution : cherry red colour.— In cone, sulphuric add : violet 
solution ; yellowish brown on dilution.— Dyes : wool brown fiom 
an acid bath. 
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No. 



139 



Commercial Name. 



140 



Fast BrowxL 



Fast Brown ONT 
yellow shade. [Af.] 



141 



Palatine Black. 

Wool Black 4 B 
& 6 B. [A.] 



Scientific Nvne. 



Sodium salt of 

bi-sulphonaphthalene- 

disazo-resorcinol. 



Empirical Fonnula. 



Cj^HjjN.OgSjNaj 



Sodium salt of bi- 
sulpho-xylene-disazo- 
a-naphthoL ' 



142 



148 



144 



146 



146 



147 



Naphthol Blue 

Black. 

[C] 

Naphthol Black 

12 B. 



Sudan lU 

[A,] [lb.] [Fi.] 
Oerasine Bed. 

[C] 



Oloth Bed G. [By.] 

Oloth Red B. [D,] 

Fast Bed 7 B. 

[N. L] 



OroceXne B. [Sch.] 



Brilliant Crocelne 

M. [C] [By.] [M.] 

Cotton Scarlet [B.] 

Cotton Scarlet 

3 B cone. [K,] 

Ponceau BO 

extra. [A.] 



Ponceau S S extra. 
[A.] 



Sodium salt ofp- 

sulpho-benzene-azo- 

disulpho-amido- 

napnthol-azo- 

naphthalene. 



Sodium salt of 
p-nitro-benzene-azo- 

disulpho-amido- 
naphthoi-azo-benzene. 



Benzene-azo-benzene- 
azo-/9-naplithol. 



Sodium salt of 

benzene-azo-benzene- 

azo-a-naphthol-^p- 

sulphonic acid. 



Sodium salt of 

benzene-azo-benzene- 

azo-a-naphthol- 

disulphonic acid. 



Sodium salt of 

benzene-azo-benzene- 

azo-/9-naphthol- 

disulphonic acid. 



Sodium salt of 

ben zene -azo-benzene- 

azo-/3-naphthol- 

disulphonic acid. 



CagHj^N^SjOyNaj 



Constitutional Formula. 



^10^6 



^10^6 



{ 
{ 



SOsNa 



N = N[2]^ f[l] 

N = N [4]/ ^«^H [3] 



OH 
OH 



SOjNa 



CaeHieNaSsOioNa, 



CjjjHi.N.OgSgNag 



^22^16^4^ 



C,H2(CH3)2(S03Na)-N = N[2]| 
C,H2(CH3)2(S03Na) - N = N [4]rio**5 L^ J ^^ 



C6H,{[J| 



C10H7 



SOjNa 



[1]N = N[2]| 
;a]N = N[7]/^io^s 



V»> J 



NHj 
OH 
SOjNa 
SOjNa 



oh/Wno, 

* H [1] - N = 



CeH, - N 



= N[2]^ 
= N[7]/ 



CiqH, 



1 

rs 
3 



NH, 
OH 
SOjNa 
SO^Na 



C,H,-N = N-C,H,-N = N-CioH,.OHi8 



CifiHis^ASNa 



C22H,,N,07S,Na, 



C^'Ru^fi7^<^^ 



CjgHi.N.OySgNa^ 



C,H, - N = N - C,H, - N = N - [2] C,oH,{[J j ^J^^ 



1]0H 
C,H5 - N = N - C,H, - N = N - [2] C,,R,\ [4] SOjNa 

8] SO3N1 



C,H5-N = N 



CeH,-N = N-[l]C,oH,. 



OH 

SOjNa 

SOgNa 



CeH, - N 



= N-C,H,-N = N-[l]CioH,. 



OH 

SOjKa 

SOjNa 
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[ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 


Compound 


Combined with 


aols. of 

bthionic 

acid. 


1 mol. 
resorcinol. 


1881. 


Wallace. 

ACTIENOESELLSOH. F. AnIL. 

Fabrikn. 
Ger. Pat. 18861. 


Appearance of dyes tuff: brown powder ~In water: brown sola- 
tion.— On addition of hydroohloric add : red brown soluble pre- 
cipitate.— On addition of oauatio soda : cherry red solution.— In 
cona sulphuric add : currant red. -Dyes : wool brown from an 
acid bath, fkat to light and alkalies. 


qoIb. of 
rlidine 
ionic acid. 


1 mol. of 
a-naphthol. 


1879. 


LiMPACH. 


Appearance of dyestuff: dark brown powder.— In water: brown 
solution.— In aloohol : ruby red solutJon.— On addition of hydro- 
chloric add to aqueous solution: violet red precipitate.— On 
addition of oaustio soda: reddish yellow solution.— In oona 
inlphurlo add : violet solution ; red on dilution.— I>ye8 : wool 
and silk fairly level shades of brownish red ; also employed for 
lakes. 


I moL 
anilic acid 
n acid 
tion) and 
mol. a- 
thylamine 
alkaline 
lution). 


1 mol. 

1 : 8-amido- 

naphthol- 

disulphonic 

acia H. 


1891. 


B&low. 
Bad. Anil, k Soda Fabbik. 
Eng. Pat. 7713«. 
Am. Pat 590088. 
Ger. Pat. 91865«. 
Fr. Pat 213232. 


Appearance of djrestuff: brownish bronzy powder.— In water: 
dark blue solutiou.— On addition of hydrochloric add : solution 
becomes bluish green.— On addition of oaustio .soda: solution 
becomes pure blue. —In oona sulphuric add : blue solution ; 
granular blue precipitate on dilution.— I>yes : wool and silk black. 

• 


. mol. 
■aniline (in 
solution) 
1 1 mol. 
iline (in 
Ikaline 
lution). 


1 mol. 

(1 : 8)-amido- 

naphthol-di- 

fliilphonic 

acidH. 


1891. 


M. Hoffmann. 

L. Cassella k Ck). 

Eng. Pat 6972»». 


Appearance of dyestuff: dark powder. —In water: dark blue 
solution.— In aloohol : tolerably soluble.— On addition of hydro- 
chloric add to the aqueous solution: blue precipitate.— On 
addition of oaustio soda: no change.— After reduction with 
lino dust: the colour returns on paper.— In oono. sulphurio 
add : green solution : blue precipitate on dilution.— I>yes : wool 
a Out black from an alkaline bath. 


• 

lido-azo- 
mzene. 


/9-Naphthol. 


1879. 


Fr. Grafasler. 

Ger. Pat 16483^. 

R. Nietzki. 

Ber. (1880) 13, 1838. 


Appearance of dyestuff: brown powder.— In water: insoluble.— 
In- oona sulphurio add : bluish green solution; on dilution with 
water blue solution and then a red precipitate.— In aloohol : red 
solution.— Employment : for colouring oils, varnishes, etc. 


lido-azo- 
*nzene. 


a-Naphthol- 

monosalphonic 

acid NW. 


1883. 


0. N. Witt. 

Verein Chem. Fabrikbn. 

Eng. Pat 2237». 

Ger. Pat 26012» 


Appearance of dyestuff: brown powder.— In water: sparingly 
soluble with magenta red colour.— On addition of hydroohloric 
add to the aqueous solution: brownish red precipitate.— On 
addition of oaustio soda to the aqueous solution : reddish 
violet precipitate soluble in water. — In oono. sulphurio add : 
bluish violet solution ; brownish red precipitate on dilution with 
i^'ater.— I>ye8 : wool red from an acid bath. 


lido-azo- 
masene. 


a-Naphthol- 

disulphonic 

acid Sch. 


1884. 


Mrnschino. 

The Schollkopf Anil, k 

Chem. Co. 

Eng. Pats. 15776» and 

15781W 

Am. Pat 333037. 

Ger. Pat 40571'^. 


Appearance of dyestuff: brownish red powder.— In water: spar- 
ingly soluble with magenta red colour. —On addition of hydro- 
chloric add to aqueous solution : violet precipitate.— On addi- 
tion of oaustio soda : solution violet— In oona sulphurio add : 
violet solution; reddish violet precipitate on dilution. — Dyes : 
wool red from an acid Imth. 


kido-azo- 
mzene. 


/^-Naphthol- 
disulphonic 
acid G (7). 


1882. 
1883. 


L. Li M pack. 

Meinhard Hoffman. 

Meister, Lucius, and 

Bruning. 

Ger. Pat 36491. 

L. Cassella k Co. 

Eng. Pat. 816«*. 

Am. Pat 3149398*. 

Fr. Pat 159998. 


Appearance of dyestuff: liKht brown powder.— In water: cherry 
red solution.— On addition of hydrochloric add to the aqueous 
solution: brown precipitate. — On addition of oaustio soda: 
brown solution.— In cone, sulphurio add: reddish violet solu- 
tion ; on dilution with water, blue and then a brown precipitate. 
— I>yes : wool and silk red from an acid bath, fast to light and 
acids but not to washing. Also employed in paper staining and 
in the preparation of takes. 


ido-azo- 
tnzene. 


/3-Nanhthol- 

disulphonic 

acidR. 


1879. 


Fk. Bayer k Co. 

Eng. Pats. 500379 k 536^. 

Am. Pat 233465. 

Ger. Pat 1648279. 


Appearance of dyestuff: brown powder.- In water: magenta red 
solution. — On addition of hydroohloric add to the aqueous 
solution: violet precipitate. — On addition of caustic soda: 
solution becomes reddish violet— In oonc. sulphuric add : violet 
solution ; violet precipitate on dilution with water.— Dyes : wool 
red from an acid bathr 
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. ». I in 
• « I" I 



II" I 



U..4 u. 

I ''I 



'111 |,,| 



■','»l . 
'lO [4/1 
'tuuiii (1. 
'I 

1114 |.l.| 
llilK Uiid 



l"»l 



tsdSB 
I%1 



1. i-midii N«iii.>. 






M.»Ul<l<> Ull of 

.i«n... -(«. Wll«>Ul■ 
«.».4■l«).|>lh»t 


t',-,ll»N.",o*',^'S 


C.U, - N = S - C,H, - N = N ^ C^H^I °5^j,^^ 


"".vl,,"!.,,,,'^,"/^" 
'MWI. 


l\„H^S,Ol'l 


C.H.{[!jS'fnH.{S,_,_,^.„,, 


ii.,.i.,. -.«. l..tuu,.u 


V»,H„N,0 


< 'lN-N-0,H,|j,_'^._j,j(,^^pjj|j • 


...li..!,, ..U „! 

u..»i|.i...iii.. »ua. 


<'j,M,gN^OjSjNa, 


''.H.{S'L-K-C.H.{SH.,_,_^,_(OH.^^^ 


.»..ih.i>iMlt>.r 
„'''.''".'l'i'i.i'l,..i""' 


C«U„N,0,8N. 


WS»-C.H,{™.,_j,,^^,^g]OB__,_ 




C„jH,„N^O,SNa 


>\N-N-[l]C,A([e]sO,S. 


tjiHiJuiuuiUor 

Uitiui-iua-toluene- 
iLil/i-hanic Mid. 


C«H.,N,0,S,Na, 


0,Hi™=„ „ „ (OH, ( a OH 

6 SO,Si 


f4udiui]iw.H«r 
liivDs.arji-tflluenD- 
> y^-uaiihthykmine- 
',i.<>.Li1],Ii<]ni<: acid. 


C,,H,,N,O.SN. 


^.-4S'i»-c.„,{gH.,_j„,_^,^g|™._ 


HiMnia wit of 
,i./i.liunic Mid. 


CjaH^NjaOjNo 


W{f.'N - C.H.(™.^ _ o„H.(™jJf ^ 
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f ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


• Compoond 
ftroxn 


Combined with 


lido-azo- 
)nzene. 


/9-Naphthol- 

trisulphouic 

acid. 


1881. 


L. LiMPACH. 

Meistkr, Lucius, and 

BRtJNING. 

Eng. Pat. 2544« (lapsed). 
Am. Pat 268507. 
Ger. Pat. 22038". 


Appearance of dyeitnff: brown powder.— In water: cherry red 
Holution.— On addition of hydroohloric add to tbe aquaoni 
BOlnticn : brown floccolent precipitete.— On addition of oaoftlo 
soda : solution becomes brown.— In oona sulphuric add : reddish 
violet solution, becoming first blue and then red on dilution with 
water.— 1)708 : wool bluish red fh)m an acid bath. 


Amido- 

henyl- 

imethyl 

moniam 

tiloride 

Lzotised) 

toluidine. 


iS-Naphthol. 


1896. 

• 


KONIO. 

Meister, Lucius, k 

BrOnino. 

Dyeing process : 

Eng. Pat. 6119^' k 

Fr. Pat. 264679. 
Jour. Soc Dyers, 1898, 222. 


Appearaaoo of dyestnlT : red brown powder.— In water : red solu- 
tion.— In aloohd : red solution.— On addition of bydrooblono 
add to aqueous solution : brownish red flooculent precipitate.— 
On addition of oausUo soda : bluish violet precipitate.— In oona 
sulphuric add : green solution ; red precipitate on dilution.— 
Dyes : cotton direct Trom an acid bath, and is employed for one- 
bath dyeing of mixed cotton and wool. 


mido-azo- 
>luene. 


/S-Naphthol. 






Appearance oX djwtatt : dark reddish brown powder.— In water : 
insoluble.- In alcohol or benzene: bluish red solution.— On 
addition of oaustio soda to alcoholic sdution : reddish violet 
colour.- In cone sulphuric add : blue solution ; red predpitate 
on dilution. — Employment : for colouring oils and varnishes. 
Also produced as an insoluble colour upon the cotton fibre (" Fast 
AzoGarmbt"). 


lido-azo- 
^luene. 


a-Naphthol- 

disolphonic 

acid Sch. 


1884. 


Menschino. 
The Sch6llkopf Anil. & 

Chem. Co. 

Eng. Pats. 15776* & 16781». 

Am. Pat. 838037. 

Ger. Pat 4057 1». 


Appearance of dyestuff : dark brown powder.— In water : magenta 
red solution.— On addition of hydrochloric add to the a(|ueous 
solution : violet precipitate.— On addition of caustic soda : solu. 
tion becomes violet— In cone, sulphuric add: blue solution ; on 
dilution with water, first a violet precipitate then a red solution. — 
Dyes : wool red from an acid bath. 


lido-azo- 
)luene. 


a-Naphthol- 

monoBulphonic 

acidNW. 


1879. 


K. Oehler. 
Fr. Bayer & Co. 
Ger. Pat 164827». 
Eng. Pat. 6003^. 


Appearance of dyestuff: dark brownish red powder.— In water: 
red solution.— In alcohol : red solution.- On addition of hydro- 
chloric add to the aqueous solution: red precipitate.— On 
addition of caustic soda: solution becomes violet— In oono. 
sulphuric add: blackish blue solution.- Dyes: chromed wool 
red. 


lido-azo- 
>luene. 


/9-Naphthol- 

monosulphonic 

acids. 


1879. 


E. Oehler. 
Ger. Pat 16482". 
Fr. Bayer & Co. 
Eng. Pat 6003". 


Appearance of dyestuff: reddish brown powder.— In water: spar- 
ingly soluble, with a brownish red colour.— On addition of hydro- 
chloric add to aqueous solution : brownish red precipitate.— In 
oona sulphuric add: blue solution; brownish red precipitate 
on dilution.— Dyes : chromed wool dark red from an acid bath. 


ddo-azo- 
>luene. 


/3-Naphthol. 

disulphonic 

acid R. 


1879. 


K. Oehler. 

Ger. Pat. 16482''. 

Fr. Bayer k Co. 

Eng. Pats. SOOS^" k 686* 


Appearance of dyestuff: dark brown powder.— In water : magenta 
red solution.— On addition of hydroohloric add : the solution 
becomes browner. — In oono. sulphuric add: blue solution; 
brownish red precipitate on dilution. —Dyes: chromed wool 
brownish red fh>m an acid bath. Fast to washing and very tut 
to light 


lido-azo- 
)luene. 


/3-Naphthyl. 

amine- 

sulphonic acid 

Br. 


1888. 


C. DUISBERO. 


Appearance of dyestuff: brownish red powder.— In water: red 
solution.— On addition of hydiochlozlc add to the aqueous 
solution: dark reddish brown precipitate. —On addition of 
caustic soda to the aqueous solution: no change.— In oono. 
sulphuric acid : dark greenish blue solution ; brownish red pre- 
cipitate on dilution with water.— Dyes : chromed wool red. 


lido-azo- 
)luene. 


Ethyl- 
/9-naphthyl. 

amine- 
sulphonic acid 


1886. 


HaSSENCAMP k DUISBERO. 


Appearance of dyestuff: dark brown powder— In water: cherry 
red solution. — On addition of hydrochloric add : dull brown 
precipitate, greenish blue colour with large excess.— In oono. 
sulphuric add : greenish blue solution : dull red precipitate on 
dilution.— Dyes : wool and silk bluish red trom acid bath or upon 
chrome bottom. 



[ no ] 



No. 


( 
Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


167 


Bordeaux BZ. 


Sodium salt of 

xylene-azo-xylene- 

azo-j9-naphtnol-/9- 

monosulpnonic acid. 


Cj4Hj3N,0,SNa 


^6^3"! N = N - C H /(^^3)2 f 2 OH 
IN N C.H4n = N-[1]C.,H.{[2]OHj.^ 


158 


Orchil Bed A. 

[B,] 
Union Fast Olaret. 


Sodium salt of 
xylene-azo-xylene- 

azo-/9-naphthol- 
disttl phonic acid. 


CjgHjjj^^OySjjNaj 




2" 
'6' 


OH 

SOgNa 

SOjNa 


159 


Fast Scarlet B. 
[K.] 


Sodium salt of 
sulphobenzene-azo- 
benzene-azo-/9- 
naphthol-mono- 
sulphonic acid. 


CjjHi^N^O-SgNajj 


C H /[*]SOsNa f{9ymf 


160 


OroceXne Scarlet* 

3 B. [By.] 

Ponceau 4 BB. 

[A.] 


Sodium salt of 

sulphobenzene-azo- 

benzene-azo-j9- 

naphthol-mono- 

sulphonic acid. 


Cj5jH„N^0jSi,Naj 


^eH4[l]N = N - CeH, - N = N - [IJCjoH^gg^ j,. 


161 


Oloth Scarlet G. 
[K.] 


Sodium salt of 

sulphobenzene-azo- 

Denzene-azo-)3- 

naphthol. 


CjjHijN^O^SNa 


^•"^[IIN = N - C„H, - N = N - [l]Ci,He[2]0H 


162 


Milling Orange. 

[Z>.] 


Sodium salt of 

sulphobenzene-azo- 

benzene-azo-salicylic 

acid. 


Ci,H„N,SO,Na, 


n XT /WSOjNa ruinw 


163 


Biebrich Scarlet. 
Ponceau 3 BB. 

[A.-] 
Ponceau B. [M,] 
Fast Ponceau B. 

[B.-] 
New Bed L. [K.] 
Imperial Scarlet. 


Sodium salt of 

sulphobenzene-azo- 

sulphobenzene-azo-/3- 

naphthoL 


C^Hi^N.O-SjNa, 


H[l]N = N-C,H3|j^^j^^^^^(,^^H^j2jQjj 


164 


Orocelne Scarlet 
extra. [K.] 


Sodium salt of 

sulphobenzene-azo- 

sulpnobenzene-azo-/3- 

naphthol-sulphonic 

acid. 


CajHjjN.SjOijNa^ 


Uljr^-W ^e^3\N = N[l]CioH,{ 


[2PH 
;8]S03Na 



* Crooelne Scarleti B, B, and 2 B are mixtarts 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 


3Com|Kmnd 
from 


Ck>mbined with 


Method of Employment. 


aido-azo- 
cylene. 


/3-Naphthol. 

monosulphonir 

acids. 


1879. 


RObel. 

Fr. Bayer k Co. 

Eng. Pat. 6003'». 

R. KrOoener. 

Ger. Pat. 16482''. 


Appearance of dyestoff : greenish brown powder.— In water : brown- 
ish red solution.— In alcohol : bordeaux red solution.— On addi- 
tion of hydroohlorlo add to the aqueous solution : brownish 
red precipitate.— On addition of oauitic ioda to the oonc. aiineous 
solution: brownish red precipitate.— In oonc. sulphuric add: 
brown solution ; reddish brown precipitate on dilation with water. 
—Dyes : wool red fh>in an acid bath. 


aido-azo- 
cylene. 


/3-Naphthol- 

disurphonic 

acidR. 


1879. 
1880. 


L. LiMPACH. 

Meister, Lucius, k 

Broking. 

Eng. Pats. 6003'' ; 602iw ; 

636». 

Ger. Pat. 22010" ; add. to 

16482". 

SOHUNCKE. 

Am. Pat. 246221. 

Badischb Akil. k Soda 

Fabrik. 


Appearance of dyestuff : dark brown powder.— In water: bluish 
red solution.— On addition of hydrochloric add to aqueous 
solution: brownish red flocks.— On addition of caustic soda to 
aqueous sdution : brown precipitate.— In cone, sulphuric add : 
dark blue solution ; reddish brown flocks on dilution with water. 
—Dyes : wool archil red ftt>ni an acid bath. Fast to light and 
washing, fairly fast to acids and alkalies. 


aido-azo- 
enzene- 
osulphonic 
add. 


/^-Naphthol- 

Bulphonic 

acid S. 


1879. 


R. NiETZKI. 


Appearance of dyestuff ; reddish brown powder.— In water : ponceau 
red solution.— On addition of hydrochloric add : brown precipi- 
tate.— On addition of caustic soda : red violet solution.— In oona 
sulphuric add : blue solution ; on dilution with water becomes 
red.— Dyes : wool scarlet from an acid bath. 


aido-azo- 
enzene- 
osulphonic 
acia. 


/^-Naphthol- 

monosulphonic 

acid^. 


1881. 


E. Frank. 

Fr. Bayer k Go. 

Eng. Pats. 1226« ; 2030«i ; 

2411» ; 8890»*. 

Am. Pat. 266381. 

Ger. Pat. 18027". 


Appearance of dyestuff : reddish brown powder. —In water: scarlet 
red solution.— On addition of hydnxshlorlc add to aqueous 
solution: yellowish brown flocculent precipitate.— On addition 
of caustic soda to the aqueous solution : dull violet red colour. 
—In cone, sulphuric add : pure blue solution ; on dilution a 
yellowish brown precipitate, then a red solution.— Dyes : wool 
' scarlet from an acid bath, cotton from an alum bath. 


dido-azo- 
enzene- 
honic acid. 


jS-NaphthoL 


1878. 
1878. 


R. NiETZKI. 

R. KrCoener. 
Eng. Pat. 6003''. 
Ger. Pat 16482'». 


Appearance of dyestuff: roddlsh brown crystalline powder.— In 
water: scarlet solution.— On addition of hydrochloric add: 
yellower; when concentrated a light red flocculent precipitate.— 
On addition of caustic soda : brown flocks.— In ccna sulphuric 
add : green solution ; on dilution becomes blue red and finally 
scarlet.— I>yes : wool red from an acid bath or upon a chrome 
bottom. Very fast to washing. 


dido-azo- 
enzene- 
honic acid. 


Salicylic acid. 






Appearance of dyestuff : red brown powder.— In water : orange red 
solution.— On addition of hydrochloric add: grayish yellow 
gelatinous precipitate.— On addition of caustic soda : dark red 
solution and precipitate. —In oona sulphuric add : violet solution ; 
grayish yellow precipitate on dilution.— Dj^A : chrome wool from 
an acid bath orange red, fast to acids, alkalies, and light. 


lido-azo- 
ozene-di- 
honic acid. 


/3-Naphtliol. 


1878. 


R, NiETZKI. 
Ber. (1880) 13, 800, 1888. 

R. KrCoener. 

Eng. Pats. 5003'» and 629*». 

Ger. Pat 16482". 

W. y. Miller. 

Ber. (1880) 13, 642, 808, 980. 
KdHLER. 

Bad. Anil, k Soda 

Fabrik. 

Am. Pats. 224927«» & 

224928» 


Appearance of dyestuff : reddish brown powder.— In water : orange 
red solution.— On addition of hydrochloric add : red flocks if 
the solution is strong.— On addition of caustic soda to the 
aqueous sdution : brownish red precipitate.— In oonc. sulphuric 
add : green solution ; on dilution with water, a blue solution and 
finally brownish red flocks.— Dyes : wool scarlet from an acid bath ; 
fast to washing, acids, and alkalies, tolerably fast to light but not 
to stoving. Employed in preparation of lake colours. 


nido-azo- 
nzene-di- 
honic acid. 


/3-Naplithol- 

monosulphonic 

acid B. 


1888. 


Reinhardt. 


Appearance of dyestuff : scarlet red powder.— In water : yellowish 
red solution.— On addition of hydioohloric add or caustic soda : 
violet coloration.— In oonc. sulphuric add : blue solution ; on 
dilution yellowish red.— Dyes : wool and silk scarlet red. 



with the oranges 5 B, 8 B, and 7 B. 
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!?o. '• rVmitiiuix^ial Name. 

^ 

\^f» FMt Ponceau 2 B. 



\M 



itf/ 



IA4 



kii\fi 



WU 



\n 



itA 



Wool Black. 

|.i.]|y;.| 



Cloth Boarlet B. 

|A'.| 



Or»ailline BB. 

1%I 



Oroootno Scarlet 

7E 

Ponoaau 6 BB. [^4.] 

Urooeina Bcarlet 

»». |A'.Jl%] 



Bordeaux G. 



Bordeaux BZ. 



Nyania Black B. 

[A.] 



Scientific Name. 



Sodium salt of 

8U 1 phoben zene-azo- 

sulphobenzene-azo-/9- 

napnthol-disulphouic 

acid. 



Sodium salt of 

sulphobenzene-azo- 

Hul pnobenzene-azo-j9- 

tolyl-/9-naphthyl- 

aroine. 



Sodium salt of 
sulphotoluene-azo- 
toluene-)3-naphthol. 



Empirical Formula. 



^-HioN^OigS^Xa^ 



^^29^21^5^6^2^'^2 



Co^Hj^N^SO^Na 



Constitutional Fonnula. 



(, jj r[4]S03Na rsONa 



i 



e"3\N = N - [l]CioH,.' [3]S0,Na 

[[ejSOjNa 



'21 



OH 



^ "m rn n = n - cAiA rr»^f 



«**3\N = N-[1] 

an 






rca 



Sodium salt of 

sul photolnene-azo- 

toluene-azo-a- 

imphthol-;!>-su1phonic 

acid. 



Sodium salt of 

8ulphotoluene*azo- 

toluene-azo-/3- 

naphthol-a-sulphonic 

acid. 



Sodium salt of 

sulphotolnene-azo* 

toluenc-azo-/3- 

naphthol-^sulphonic 

acid. 



Sodium salt of 

sul phoxy lene-azo- 

xylene-azo-j3-naphthol- 

/S-sulphonic acid. 



Sodium salt of 

amidobenzene-azo- 

naphthalene-azo- 

7-amidonaphthol - 

sul phonic acid. 



wa 



OoumaAsie Wool 
Black B. 

[Ltv.] 



Sodium salt of 

amidobenzene-azo- 

naphthalene-azo- 

/3-naphtIiolmono- 

sul phonic acid S. 



C^j^H^gN^O-S^Nao 



^24^ 18^4^7^2^*2 



c.4"i«^'AS.^X 



20 22 • 4^7*^2 ^2 



C^H„N,SO,Na 



Cj.H,8N5SO,Na 






- C,oH,OH)8 



CH3 
C,H J SOjNa ,™ 



[^l^>«=*{[ijSlKa 



CHj 
C^Hj^SOgNa 



N = N-C'.H,{g«»j. 



[I]C.oH,{[^l«« 



[8]S0,Na 



fCH, 
C^Uj SO,Na 



[N = N-aH J^"» 



'«H»iN = N-ri1C H/t*l^^ 



■(CH,)j 

> = N - C,H|N- N^- [1] C,,H,| ^gj gQ^jj^ 



<[4]NHj 
^«^4[11N : N[l]C„HJ4]N : N[2]C,oH, 



1]0H 
3]S0p{a 
[7]NH, 



C.H4{[}g : |f[i]C„Hi4F : N[l]C,oH,{[JjgJpj, 
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[ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


Compoand 
ttaia 


Combined with 


lidoazo- 
zene-di- 
onic acid. 


/S-Naphthol- 

disulphonic 

acid R. 


1880. 


S. Pfaff. 
W. V. Miller. 

Ber. (1880) 18, 542, 803. 
Chem. Ind. (1880) 3, 178, 208. 

R. NiETZKI. 

Ber. (1880) 13, 980, 1838. 

Chem. Ind. (1880) 3, 20S, 888. 


Appearance of dyestuff: brown powder.— In water: magenta red 
solution.— On addition of hydroohlorio aoid to aqneoui soln- 
tion : scarcely any change.— On addition of oanstio soda : violet 
precipitate if the solution is strong.- In oonc. sulphuric aoid : 
bine solution ; orange red on dilution with water.— Dyes : wool 
scarlet from an acid bath. 


lidoazo- 
zene-di- 
onic acid. 


p-Tolyl-/3- 
naphthylamine. 


1885. 


L. SCHAD. 
ACTIBNOBSELLSCH. F. ANIL. 

Fabbikn. 
Eng. Pat 9764» 
Am. Pat 354746. 
Ger. Pat 38425» 


Appearanoe of dyestaiT: bluish black powder.— In water: violet 
solution.— On addition of hydroohlorio aoid to the -aqueous 
solution: reddish violet precipitate.— On addition of oanstlo 
soda: violet precipitate.— In oono. snlphurlo add: blue soln- 
tion ; on dilution with water, brown precipitate ; on boiling, 
decomposition with formation of tolunaphthazine and amidoazo- 
benzene*disulphonic acid.— Dyes : wool bluish black from an acid 
bath. 


lidoazo- 
luene- 
lonic acid. 


, iS-Naphthol. 


1878. 


R. NiETZKI. 

KrOoener. 
Ger. Pat 16482. 


Appearanoe of dyestuff : dark brown paste. —In water : red solution. 
On addition of hydroohlorio aoid : red precipitate.— On addition 
of oaustio soda : yellowish brown precipitate.— In oona sulphurlo 
add : green solution ; on dilution blue and Anally red.— Dyea : 
chromed wool and silk red fh>m a neutral bath. 


lidoazo- 
ne-mono- 
onic acid. 


a-Naphthol- 

monosulphonic 

acid NW. 


1888. 


Verein Chem. Fabriken. 

Eng. Pats. 2287» and 4237® 

Ger. Pat 26012». 


Appearanoe of dyestuff: brown powder.— In water: magenta red 
solution.— On addition of caustic soda : solution becomes yel- 
lower.— On addition of hydrochloric add: solution becomes 
reddish violet.-In oono. sulphurlo add : blue solution ; magenta 
red on dilution.— Dyes : wool archil red f^m an acid bath. 


lidoazo- 
ne-mono- 
onic acid. 


/9-Naphthol. 

monosulphonic 

acidB. 

* 


1881. 


E. Frank. 

Fr. Bater & Co. 

Eng. Pats. 12258\ 20SQ^\ 

2411®. 

Am. Pat 256875. 

Ger. Pat 18027" 


Appearance of dyestuff: reddish brown powder.— In water : scarlet 
red solution.- On addition of hydroohlorio add: magenta red 
coloration and precipitate.— On addition of oausUc soda to 
aqueous solution : dirty violet coloration and (if strong) pred- 
pitate.— In oono. sulphuric add : blue solution ; violet red on 
dilution.— Dyes : wool red fh>m an add bath. 


lidoazo- 
ne-mono- 
onic acid. 


/3-Naphthol- 

monosulphonic 

acid S. 


1879. 


E. Frank. 
Fr. Bayer & Co. 
Eng. Pat 60037». 


Appearance of dyestuff: brownish red powder.— In water: red 
solution.— In alcohol : slightiy soluble.— On addition of hydro- 
chloric add to the aqueous solution: red precipitate.— On 
addition of oaustio soda: solution becomes violet— In oona 
sulphuric add : dark blue solution ; red precipitate on dilution 
with water.— I>yes : wool red from an acid bath. 


idoazo- 
iene-di- 
onic acid. 


/9-Naphthol. 

monosulphonic 

acid S. 


1879. 


E. Frank. 

Fr. Bayer k Co. 

Eng. Pat 50037«. 


Appearanoe of dyestuff : dark brown powder. —In water or alcohol : 
red solution.— On addition of hydroohlorio add to the aqueous 
solution: dark reddish brown precipitate. — On addition of 
caustic soda: solution slightly browner.— In oonc. sulphuric 
add : dark green solution ; blue solution and then brownish red 
precipitate on dilution with water. —Dyes : wool red flrom an 
acid bath. 


Lmido- 
«ne-azo- 
.phthyl- 
mine. 


7-Amido- 

naphthol- 

sulphonio acid. 


1892. 


DiEHL. 

Berlin Aniline Co. 

Eng. Pats. 227»" & 6630«. 

Am. Pat 491410. 

Ger. Pat 72394«. 

Fr. Pat 221378. 

L. Paul. 

J. Soc Chem. Ind. 1896, 707. 


Appearance of dyestuff: brownish black powder.— In water : dark 
violet solution.— On addition of hydrochloric add : dark violet 
precipitate.— On addition of caustic soda : soluble violet preci- 
pitate.— In oono. sulphurlo add : blue solution ; violet precipitate 
on dilution.— Dyes : wool and unmordanted cotton direct fh>m a 
neutral bath ; silk fh>m a slightiy acid bath. Can be diazotised 
and developed on the fibre, and gives shades fkst to rubbing, wash- 
ing, and milling. 


etamido- 
»ne-azo- 
iphthyl- 
tmine 
and sap 


/9-Naphthol- 

sulphonic 

acids 

onified. 


1899. 


C. Menschino. 
Levinstein Ltd. 
Eng. Pat 24980». 
Am. Appl. 1764~. 
Ger. Pat 122467. 


Appearanoe of dyestuff : black powder.— In water : dark violet solu- 
tion.— On addition of hydroohloric add : precipitate.— On addi- 
tion of caustic soda : no change.— In oona sulphuric add : green, 
changing to wine red on dilution.— Dyes : wool fkst violet black. 
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No. 



174 



Commercial Name. 



Scientific Name. 



Empirical Fonnula. 



Constitutional Formula. 



Ooomassie Wool 
Blacks. 

[Lev,] 



176 



Diaminogen.* 

[a.] 



Sodium salt of 
am idobenzene-azo- 
naphthalene-azo- 

/S-naphthol- 
disulphonic acid R. 



CaeHnNsSANaa 



r[4]NH, ([2PH 

^«^4[1]N : N[l]CioHj4]N : N[l]Ci,H J [6]S0^a 



[7]S0,Na 



Sodium salt of 

sulphoamido- 

naphthalene-azo- 

naphthalene-azo- 

^•naphthol- 
sulphonic acid. 



C«>Hi^jSjOjNai 



CjoHj 



[1]NH, 
6 & 7]S0jNa 
[4]N:N[4]CioH^l]N 



N[lAoH,{g^p,. 



176 



Fast Violet B. 
[By.] 



Sodium salt of 

sulphobenzene-azo-a- 

naphthalene-azo-/9- 

napnthol-j9-sulphonic 

acid. 



CMHuN^OyS^Naj 



C,Hit4E0»Na 



4[1]N : N[4]C,,H,[1]N : N[iPi^j{[fgJpj, 



177 



Victoria Black 
B.t [By.] 



Sodium salt of 

sulphobenzene-azo- 

naphthalene-azo- 

dioxy-naphthalene- 

sulphonic acid. 



C26Hi6N4S,08Na2 



^a^4[l]N : N[l]CioHJ[4]N : N[2]C^oH^ 



ipH 

epH 



178 



Jet Black B. 



Sodium salt of 

disulphobenzene-azo- 

a-naphthalene- 

azo-phenyl-a- 

naphthylamine. 



CjjHjiNjSjOaNa, 



f (SOgNa), 
^<>"3\n = N[4]C„H, [1] N = N[l] C„H,[4] NHC.Hj 



179 



Fast Violet B. 
[By.] 



Sodium salt of 

8ulpho-;!>- toluene-azo- 

a-naphthalene-azo- 

j3-naphthol-^- 

sulphonic acid. 



C„H,gN,O.SjNa, 



C,H J SOjNa 

tN = N[4]C,,H,[l]N 



^'tl]C.,H.{gj^^, 



180 



Diamond Black F. 



Sodium salt of 

carboxy-phenol-azo-a- 

naphthalene-azo- 

a-naphthol-ii- 

sulphonic acid. 



C27H„N,0,SNa, 



(OH 
C^hJ COjNa 

In = N[4]Ci,H,[1]N 



Nt2]C,oH,{[lj^^. 



181 



Ohrome Black L 



Sodium salt of 

sulphocarboxvphenol 

azo-a-naphtnalene- 

azo-a-naphthol^- 

sulphonic aoicL 



CzrHifiN^SjO.oNaj 



CgHj 



OH 

COjNa 

SOgNa 



N = N[4p,oHe[ 1 ]N = N[2p,,H,{[JgJ^^ 



* I>laioIndigoBlns[By.]i8anaiulogoasproduet BunlMil Bkj BtaM 4 B M J 

t VlotorUBlAokaand60(By.lbsloiigtotli«i 
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If ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents, ^hade and Dyeing Properties. 

Method of Employment 


> Ckrnipoand 
fh>m 


Combined with 


3etamido- 
zene-azo- 
aphthyl- 
imine 
and saf 


/S-Naphthol- 

disulphonic 

acidR 

K)nified. 


1899. 


C. Menschiko. 
Levinstein Ltd. 
Eng. Pat. 24980». 
Am. AppL 1763~ 
Ger. Pat. 122467. 


Appaaranoe of dyestuff : black powd«r.—In water : blue black win- 
tion.— On addition of hydroCIilorlo aoid : redder.-On addition 
of oausUo soda : no change.— In oono. nilphnilo add : green, 
changing to red on dilation.--I>yea : wool a level black. 


*tyM : 4- 
hthylene- 
iine-6 & 7- 
bonio acid 
;diaz.) 

apnthyl- 
unine 

3 end prodi 


iS-Naphthol- 

sulpnonic 

acids 

act saponified. 




L. Cassella k Co. 
J. See Dyers, ljB96, W, 


Dyai : nnmordanted cotton a dark blue, which by diaaotiaation on 
the fibre and combination with /3-naphthol gives tut indigo bine 
■hades, with metadiamines Hast blacks. 


3ulpho- 
zene-azo- 
aphthyl- 
.mine. 


/S-Naphthol- 

sttlphonic 

acids. 


1882. 


Fr. Bayer k Ck). 

L. Cassella k Co. 

Ger. Pat 40977». 


Appearanoe of dyestuff: dark green bronsy powder.— In water or 
alcohol : reddish violet solution.— On addition of hydroohloilo 
add to the aqueous solution : reddish violet precipitote.— On 
addition of oaustio loda : the solution becomes bluer with separa- 
tion of a brownish predpitate.— In oono. snlphurio add: dull 
greenish blue solution, on dilution becoming first gray and then 
giving a reddish violet predpiUte.— Dyes : wool from an acid bath 
or mordanted with chrome, reddish violet, tolerably ikst to light 
and milling. 


Sulpho- 
zene-azo- 
aphthyl- 
kmine. 


Dioxy- 

naphthalene- 

sul^honio 

acid S. 


1889. 


UlRIOH k DUISBERO. 

Fr. Bater k Co. 

Eng. Pat. 18666". 

Am. Pat. 466202* 

Fr. Pat. 200520». 

Ger. Pats. 61707 k 62946. 


Appearanoe of dyestuff: black powder.— In water: dark reddish 
violet solution.— On addition of hydroohlorio aoid : redder solu- 
tion and bordeaux red precipitate.— On addition (tf oaustio ioda: 
dark blue violet solution.— In oona sulphuric add : mom*green 
solution ; on dilution changing to sea green and then to bluish red. 
—Dyes : wool from an add bath bluish black, fkirly level shades 
fkst to light, alkalies, acids, and sulphur, but not to milling. Fast- 
ness to milling increased by after-chroming. 


sulpho- 
zene-azo- 
ftphthyl- 
imine. 


Phenyl-a- 
naphthylamine. 


1888. 


M. Kahn. 
Fr. Bayer k Co. 
Eng. Pat 14442». 
Am. Pat 426886. 

Ger. Pat. 48924». 

J. Soc. Dyers and Oolorists, 

1889, 106. 


Appearanoe of dyestuff: black powder.— In water: bluish violet 
solution.— In aloohd : violet solution.— On addition of hydro- 
ohlorio add to the aqueous solution : bluish black precipitate. 
—On addition of oaustio soda to the aqueous solution : soluble 
violet precipitate.- In oona sulphuric add: blue solution; 
greenish blue predpitate on dilution with water.— Dyes: wool 
bluish black fh>m an acetic acid bath or a neutral bath containing 
salt. 


Ipho-p- 

sne-azo-a- 

thylamine. 


/J-Naphthol- 

)3-8ulphonic 

acid. 


1882. 
1886. 


Fr. Bayer k Co. 

L. Cassella k Co. 

Ger. Pat 40977«. 


Appearanoe of dyestuff: greenish brown powder.— In water or 
aloohol : violet solution. —On addition of hydrochloric add to 
the aqueous solution: violet precipitate.— On addition of 
oaustio soda to the aqueous solution : violet precipitate if the 
solution is strong— In oono. sulphurio add : dull green solution ; 
violet precipiute on dilution.— Dyes : wool violet firom an add 
bath. 


jylic-acid- 

-naphthyl- 

imine. 


a-Naphthol- 

monosulphonio 

acid NW. 


1889. 


R. Lauch k K. Krekelbr. 

Fr. Bayer k Co. 

Kng. Pat 8299*. 

Am. Pat 438438. 

Ger. Pat 61604®. 


Appearanoe of dyestuff: blackish blue powder.— In water or 
aloohol : bluish violet solution.— On addition of hydroohlorio 
add to the aqueous solution : violet precipitate.— On addition 
of oaustio soda: solution becomes blue.— In oono. sulphurio 
add : greenish solution ; violet precipitate on dilution with water. 
—Dyes : chrome mordanted wool bluish black, the shades being 
very fast to light, milling, stoving, acids, and alkalies. 


losalicylic- 
lonic-acid- 
•naphthyl- 
unine. 


a-Naphthol-/i- 
sulphonic acid. 

• 


1899. 


Turner, Dean, k Turner. 

Read Holliday k Sons. 

Eng. Pat 2468*. 

Ger. Pat 123115* 

Fr. Pat 293923*. 


Appearanoe of dyestuff: blue black powder.— In water : red violet 
solution.— On addition of hydrodklorio aoid: crimson.— On 
addition of oaustio soda : blue solution.— In oono. sulphurio 
add : bluish green solution, changing to violet on dilution.-nDyM : 
fiist shades on chromed wool. 



IS as a component amidocrssol ether (Zeit. f. Farben & Textil Ghemie, 1002, 2S4). 
Qtaln equivalent components in place of sulphanilic add. 
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Constitutional Fonnula. 









I 



OH 



C.Hj-COJCa 

» X = N [4] CjoHe [1] N = N [2] C^^,- 



OH 
OH 
SO^a 









• .3.,y, .^SvXw 



^ ^' "»\N - N - [4]C„H.[1]N = N - [l]C,oH, [4] NH, 



te.>Tt 









< ( 1 1 > I ■ 1 1 






■ I. ,* t it' 4t ■ (!<• «4M* 

'1 1. .,.t|l-ii >\ -it 

II ii>ii' 111'- >t-<i'l 



• 1- .I,.li • it (I'liiKjIml 
> I • (I li'iUiiHl 

■A* I 'I'll 
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■ -if (, ((.Uiiivi 



<l II 



I « ^ Ml • * r '♦ 
I- III >| II •»' • /' 



" M 



Mifi 



<; 






|i I h II' 






io"6\n = N [4] CjoHe [1] N = N[l] C,,rA [3] SOpJa 

imSOsNa 






v; 



«*VN»^N«, 



C,»Hs{n JNWCioHeCllN = N[1]C,H,{[J]N|CA 



V'h.»itN/>,»»3N», 



«'«.HuNA<>wN«, 



<^«I„N,H/)„N«, 



«Vin,,N,H,O.N«, 



«'*««. »N,MO,Nh,, 



^io"«\N - N[4]Ci,H,[l]N = N[l]CioH,. 




t^«H» 




ISOjNa 
SOjNa 



[2]N i N[4]C,HJ1]N = N[l]C,oH,{g^5.), 



t\oHv 



8 
6 

a 



SOjNa 
SOgNa 



P^ = N[4p,oH«[l]N = N[l]CioH, 



[apH 

[3]S0,Na 
XepOjNa 



^\uH 



[8 



SOjNa 



NiNr4lC H /f^^^^2^5 



C,H,.N,.C,H3| 



OH 
CO^a 
OH 
COjNa 



' 4H^lMikVlkHi ¥Mk U \Ut4v«a tfom Um ••naphthylamine-S :«-diialplMiiie add. 
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Hiethod of Preparation. 


Year of 
Discovery.' 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Meuiod of Employment. 


> Cknnpoand 
from 


Combined with 


losalicylic- 

Ld-azo-a- 

thylamine. 


Dioxy- 

naphthalene- 

monosulphonic 

acid S. 


1890. 


Laugh, Erekelbr, k 

IJlrich. 

Fr. Bayer k Co. 

Ger. Pats. 61504" k 62003» 


Appearance of dyestnff : black powder.— In water : blacklih violet 
solution.— In alcohol: blue solution.— On addition of hydro- 
ohlorio aoid to aqusoui sOlation : dark reddish violet precipitate. 
—On addition of oaustio loda : dark blue solution.— In cona 
snlphnric aoid : bluish green solution ; on dilution first greenish 
blue and then blackish violet precipitate.— Dyes : chrome mor- 
danted wool dark bluish green, fitst to light, milling, acids, and 
alkaUes. 


iaulpho- 
hthalene- 
;-naphthyl- 
uuine. 


a-Naphthyl- 
amine. 


1888. 


A. Weinberg. 

L. Cassella k Co. 

Eng. Pat. 18425*. 

Am. Pat 412440. 

Ger. Pat. 50907 ; addn. to 

39029. 


Appearance of dyestnff: bUck powder.— In water: violet black 
solution.— In alcohol: insoluble.— On addition of hydroohlorlo 
add to the aqneoui solution : black precipitate.— On addition 
of oaustio soda : no change.— In oona sulphuric aoid : bluish 
black solution ; on dilution with water, first green, then a black 
precipitate.— Dyes: wool and silk black from an acid bath or 
from a neutral bath containing salt 


isulpho- 
•htbalene- 
•uaphthyl- 
uuine. 


/3-Naphthol- 

disulphonic 

acid R. 


1885. 


M. Hoffmann k A. Wein- 
berg. 
L. Cassella k Co. 
Eng. Pat. 921 4» (amended). 
Am. Pat 345901. 
Ger. Pat 39029«. 
Fr. Pat 170342. 


Appearanoe of dyestuff: black powder.— In water: easily soluble 
with a violet colour.— In alcohol: insoluble.— On addition of 
hydroohlorlo aoid to the aqueous solution : no change.— On 
addition of oaustio soda to the aqueous solution: blackish 
blue colour.— In oona sulphurio aoid : greenish black solution ; 
on dOution with water, first greenish blue, then a violet precipi- 
tate.— Dyes : wool bluish black from an acid bath. 


•isulpho- 
hthalene- 
•naphthyl- 
unine. 


Diphenyl-m- 

pnenylene- 

diamine. 


1889. 
1889. 


Rosenstiehl. 

Soc. Anon, des Mat. Col. 

DB St. Denis. 

Fr. Pat 196793". 

Am. Pat 502912". 

Ger. Pat 52616". 

L. Cassella k Co. 

Eng. Pat 7977". 

Ger. Pat 61202". 

Fr. Pat 197968". 


Appearanoe of dsrostnff: blackish powder.— In water: dull violet 
solution.— On addition of hydroohlorlo add to the aqueous 
sdutlon : violet precipitate.— On addition of oaustio soda : no 
change.— In oono. sulphurio add : black solution ; greenish bUusk 
precipitate on dilution.— Dyes : wool from an acid bath a black 
fitst to milling. 


10- (or di-) 

ilpho-/3- 

>hthalene- 

-naphthyl- 

imine. 


/3-Naphthol- 

disuiphonic 

acidR. 


1882. 
1882. 


Bad. Anil, k Soda 
Fabrik. 

L. LiMPACH. 

Meister, Lucius, k 
Brunino. 


Appearanoe of dyestuff: bluish black powder.— In water : bluish 
violet solution.— On addition of hydrodilorio add to the 
aqueous solution: blue precipitate.— On addition of oaustio 
soda to the aqueous sdution : blue precipitate, soluble in water. 
—In oono. sulphurio add : bluish green solution ; on dilution 
with water, blue solution and then a blue precipitate.— Dsres : 
wool bluish violet from an acid bath. * 


otised /9-naphthylamine-7- 
phonic acid combined with 
line, agrain diazotised and 
ibined witb /9-naphthol-di- 
lonic acid R and G (mixed). 


1886. 


A. Weinberg. 
L. Cassella k Co. 


Appearanoe of dyestuff : brownish red powder.— In water : bluish 
red solution.— On addition of hydroohlorio add : darker and 

coloration.— In oono. sulphurio add : blue solution, changing to 
bluish red on dilution.— Dyes : wool red from an acid bath. 


.zotised /9-napbtbylamine- 
lisulpbonic acid combined 
h a-napbtbylamine, again 
sotised and combined with 
.phthol-disulphonic acid R. 


1885. 


A. Weinberg. 

L. Cassella k Co. 

Eng. Pat 9214". 

Am. Pat 345901. 

Ger. Pat. 89029. 

Fr. Pat 170342. 


Appearanoe of dyestuff: blue black powder.— m water: violet 
solution.— On addition of hydroohlorio add : reddish violet pre- 
cipitate. —On addition of oaustio soda : blue soluble precipitate. 
—In oono. sulphurio add : green solution, on dilution becoming 
bluer and then giving a reddish violet precipitate.— Dyes : wool 
blue black from an acid bath. Employed in garment dyeing and 
for wool printing. 


lotised /9-naphtbylamine-7- 
.phonic acia com Dined with 
amidonaphthol ether, a^ain 
x>tised and combined with 
/3-naphthol. 


1889. 


A. Weinberg. 
L. Cassella k Co. 


Appearanoe of dyestuff : dark violet powder.— In water : dark blue 
solution.— On addition of hydroohlorio add : violet precipitate. 
—On addition of oaustio soda : solution duller.— In oona sul- 
phurio add : bluish green solution ; violet precipitate on dilution. 
—Dyes : cotton direct 


ombination 

iio-aniline ^ 

acid (2 


of diazotised 
with salicylic 
mols. ). 




L. Cassella k Co. 


Appearanoe of dyestuff: brownish yellow powder.— in water: 
sparingly soluble, with light yellowish brown colour.— On addi- 
tion of hydroohlorlo add : greenish brown precipitate.— In oona 
sulphurio add : dark reddish violet solution ; yellowish gray 
precipitate on dilution.— Dyes : chromed wool fkst to milling and 
light 



from the disnlphonic acids obtained by direct sulphonation of a-naphthylamine. 
phonic adds, which are formed by direct sulphonation of /i*naphthylamine onder different conditions. 
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Coudtntioii*! Formok. 






'«tKllll>U Wilt llf 

. ii )J>uu.\ til mt' UiwJEii 
tii-tM|itltkiuuu.' acid 



U^H^N^OJS^a, 






U„H«N<SOjNa, 



,<«.lui><i mU uf 



(V»«N,S„0,Na, 






Winrt* !';■ 1 






l!oM«N.S.O,.N., 



o„H^,a, 



*'«»"wN,80,Ni, 



,.^^,Ul'>i »<l(.l 



.NH.O.H.-N.N-C,H.{['j™_^. 
\NH.C.H,-N.N-C.H.{[Jj™_j,. 



^NH ■ CgH, - N = N - C,oHj/[ J1 ?^. 



^ ,»H . C.H. - B . I, - C,.H,y ,j8(,_^. 
\NH.C,H,-N-N-C„H,f[!!?A. 



'\[4)80^. 



^NH ■ CgH, - N = N - C,H^ ■ 0N» 
■ ■ONa 



<NH-C.H,-N = N-C,H,-0 



^ .KH.C.H.-H-S-C„H.{[Jj^^.. 
^NH.C,H.-N.N-C^.{[Jj^. 



ooc tn 



O H /P1S0.N« (t3]NH, 

^•"•iW-N.-CnH.jmOH 



f[6]0H 
[7]S0,N. 



Ar - N. - re] C,,H, J [7] SOjNa 
Ai-N,-[e]C„H,|t7]S0,N. 



^>CO(orS) 
f[l)NH'-^ 
t']SO,N, 
U»]OB „ 
( At — pli«ii jl talrl xyly], n- or /S-naphtJi;!, or 
0,H,N,.C,H,-). 



J[,)N-N-[.]C.H.{m»^« 



f[llN-N[.10.H.{tJjg^' 
f[l]OH 



f[l]N-N[l]O.H,{tJ 
't[41N.N[J]0,.H.{[; 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment 


EoGompound 
from 


Ck>mbined with 


!ombination of diazotised 
.midoacetanilide with sali- 
c acid, saponification of the 
oduct ana treatment with 
carbonyl chloride. 


1888. 


C. L. M0LLER. 

Bad. Anil. & Soda 

Fabrik. 

Eng. Pat. 15268* 

Am. Pat. 430536«». 

Ger. Pats. 46737* and 

47902* 

J. Soc Dyers and ColorisU, 

1889, 100. 


Appearance of dyestuff: yellowish powder.— In water: yellow 
solution.— On addition of hydrochlorio add to the aqneoni 
solution: brown precipitate. —On addition of caustio soda: 
solution becomes rather more orange.— In oono. snlphuric aoid : 
orange red solution; bluish violet precipitate on dilation with 
water.— Dyes : unmordanted cotton yellow Arom a boiling alkaline 
bath. 


ombination of diazotised 
nidoacetanilide with naph- 
3nic acid, saponification of 
e product, and treatment 
with carbonyl chloride. 


1888. 


c. l. muller. 
Bad. Anil. & Soda 

Fabrik. 

Eng. Pat 14222*. 

Am. Pat. 430634» 

Ger. Pat 60852*. 


Appearance of dyestolf: brownish powder.— In water: orange 
yellow solution.— On addition of taydroohlorio aoid: bluish 
violet precipitate.— On addition of oausUc soda : no change- 
In oona snlphuric add: magenta red solution; bluish violet 
precipitate on dilution with water.— I>ye8 : unmordanted cotton 
ftrom a boiling alkaline bath shades ranging ft-om flesh colour to 
brownish orange. 


[phenyl- 
uoarea. 


Phenol 
(2 mols.) 


1890. 


PrAOER k ISTBL. 

Ger. Pats. 58204 k 60152*. 


Appearanoe of dyestoff: brown powder.— In water: yellow aolu- 
tion.— On addition of hydroohlorio aoid : brown predpitate.— 
On addition of oaustio soda : rather redder.— In oono. sulphurio 
add : orange red solution ; brown precipitate on dilution. -J>yea : 
unmordanted cotton yellow. 


P'tanido- 

Lphenyl- 

iioorea. 


Naphthionio 
acid (2 mols.) 


1890. 


Praoer k Irtel. 

Eng. Pat 3731". 

Ger. Pats. 58204 k 60152*. 


Appearanoe of dyestuff: reddish brown powder.— In water: orange 
red solution.— On addition of hydrochlorio add: bluish violet 
precipitate.— On addition of oaustio soda : no change.— m oona 
sulphurio add : magenta red solution ; bluish violet precipitate 
on dilution.— Dyes : unmordanted cotton orange red. 


j9-aniido- 
enyl-urea- 
;alphonio 
acid. 


2 mols. 
Amidonaphthol 
sulphonic acid y 

(neutral or 
acid solution). 


1900. 


Fr. Bayer k Co. 

Gor. Pats. 129388 k 131513. 

Z. Farb. Ghem. 1902, 192 ; 

Chem. Zeit 1002, 485. 


Dyes : unmordanted cotton direct bright pink shades of remarkable 
fkstness to light and good fastness to alkalies. Also employed in 
calico printing. 


mbination of 2 mols. of a 
>tised monamine (or 1 mol. 
each of two monamines) 
1 the urea obtained by the 
ion of phos^ne gas upon 
mols. of amidonaphthol- 

solphonic acid J 
B:a:OH:SO,H=l:5:7). 


1899. 


Fr. Bayer k Co. 

Eng. Pat 3616* 

(Jer. Pats. 122904; 126133; 

126801 ; 128196 ; 129464 ; 

and 132511. 

Z. Farb. Chem. 1902, 101 ; 

J. See. Dyers, 1900, 220 ; 1901, 16, 256 


Direct dyeing cotton colours of very good fastness to light and acid. 
They dye bright shades, but are somewhat difficult to discharge 
by tin salts. 


^henjlene- 
iamine. 


m-Phenylene- 
diamine 
(2 mols.) 


1863. 


Martius. 

Dale k Caro. 

Eng. Pat 3307*. 

Caro k P. Griess. 

Zelt f. Chem. (1867) 8, 287. 
Cf. Ber. 30, 2111, 2208, 2899. 


Appearanoe of dyestuff: dark brown powder.— In water : brown 
solution.— On addition of hydroohlorio add to the aqueous sdu- 
tion : no change.— On addition of oaustio soda to the aqueous 
solution : brown precipitate.— In oona sulphurio add : brown 
solution ; red on dilution with water.— Dyes : wool, leather, and 
tannined cotton reddish brown. Not ftist to light, soap, or milling. 


henylene- 
liamine 
izotised in 
steps). 


Salicylic acid 

and a-naphthol- 

1 : 4-sul- 

phonic acid. 




C. 0. Mt^LLER. 
Am. Pat 631089*. 
Fr. Pat 284775*. 


Solution in water : red.— In oono. sulphurio add : blue solution.— 
Dyes : chromed wool fkst bordeaux ; also suitable for wool prin& 
ing. 



[ no ] 



No. 


1 
Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


157 


Bordeaux BX. 

[By-] 


Sodium salt of 

zylene-azo-xylene- 

azo-/3-naphtnol-)9- 

monosulpnonic acid. 


C4,H^N,0,SNa 


««Hs{S-c,hJW*_ , H r[2]0H 


158 


OrcMl Bed A. 

[B.] 

Union Fast Olaret. 

[Lev.] 


Sodium salt of 
xylene-azo-xylene- 

azo-/3-naphthol- 
disul phonic acid. 


C^H^,O.S,Na, 


i.JN_JN «-6"s|^N=N[l]Cj,H^- 

V 


2 

'a 


OH 

SO^a 

SOjNa 


159 


Fast Scarlet B. 
[K.] 


Sodium salt of 
sulphobenzene-azo- 
benzene-azo-/3- 
naphthol-mono- 
sulphonic acid. 




^«"« I1]N = N - C,H, - N = N - [IJCioHslf^gipi. 


160 


Oroce][ne Scarlet^ 

3 B. [By.] 

Ponceau 4 BB. 

[A.] 


Sodium salt of 

sulphobenzene-azo- 

benzene-azo-/3- 

naphthol-mono- 

sulphonic acid. 


C«H,,N,OjS,Na, 


^«"4[1F = N - C,H, - N = N - [lFioH5{[;gS.Na 


161 


Cloth Scarlet G. 
[K.] 


Sodium salt of 

sulphobenzene-azo- 

benzene-azo-^- 

naphthol. 


CjjHijN^O^SNa 


^•"4[1]N = N - C«H, - N = N - [1]C„H,[2]0H 


162 


Milling Orange. 
[D.] 


Sodium salt of 

sulphobenzene-azo- 

benzene-azo-salicylio 

acid. 


CijHjjN.SOeNa, 


n w /['*]SO.Na rriiiriw 
^6«4[1]N = N - C,H, - N = N[l]C,H3{}Jj2J^^ 


163 


Biebrich Scarlet. 
Ponceau 3 BB. 

[A.] 
Ponceau B. [M.] 
Fast Ponceau B. 

[B.] 
New Bed L. [A^] 
Imperial Scarlet. 

[By.] 


Sodium salt of 

sulphobenzene-azo- 

sulpnobenzene-azo-^- 

naphthol. 


C^Hj,N,O.S,Na, 


n LI J N - N - ^H3| j^ = N - [1] Ci^Hg [2] OH 


164 


Oroceline Scarlet 
extra. [K.] 


Sodium salt of 

sulphobenzene-azo- 

8ulpnobenzene-azo-/9- 

naphthol -sulphonic 

acid. 


C^H^N^SgOioNag 


^6^4ffJi?PlN* Cn/^^sNa . 
4 U1]N - JM - ^H3| j^ ^ N[l]CioH J 


[2PH 
spOjNa 



* Crooelne Soarleti B, B, and 2 B are ndzUirH 
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VIethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


— - J 

Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


3 Ck>inponnd 
from 


Combined with 


lido-azo- 
cylene. 


/3-Naphthol- 

monosulphonic 

acids. 


1879. 


RObel. 
Fr. Bayer k Co. 
Eng. Pat 6003™. 

R. KR0OENER. 

Ger. Pat. 16482™. 


Appearance of dyoituff : greenish brown powder.— In water : brown- 
ish red solution.— In alcohol : bordeaux red solution.— On addi- 
tion of hydroohlorio add to the aqueoTu solntlon : brownish 
red precipitate.— On addition of oauitio loda to the oono. aqnaooa 
lolntion : brownish red precipitate.— In oonc. Biil]ihiirio add : 
brown solution ; reddish brown precipitate on dilution with water. 
— Dyai : wool red fh>m an acid bath. 


lido-azo- 
cylene. 


/3-Naphthol- 

disulphonic 

acidR. 


1879. 
1880. 


L. LiMPACU. 

Meister, Lucius, k 

BrCnino. 

Eng. Pats. 5003™ ; 5021™ ; 

536». 

Ger. Pat 22010" ; add. to 

16482™. 

SOHUNCKE. 

Am. Pat 246221. 

Badische Anil, k Soda 

Fabrik. 


Appearance of dyestuff: dark brown powder.— In water: bluish 
red solution.— On addition of hydrodilorlo add to aqueons 
solntion: brownish rod flocks.— On addition of oaustio loda to 
aqueous solution : brown precipitate.— In oona luljihurio add : 
dark blue solution ; reddish brown flocks on dilution witii water. 
— Dyoi : wool archil red fh>m an acid bath. Fast to light and 
washing, fiiirly tut to acids and alkalies. 


lido-azo- 
enzene- 
Mulphonic 
add. 


/3-Naphthol- 

sul phonic 

acid S. 


1879. 


R. NlETZKI. 


Appearance of dy estuff ; reddish brown powder. —In water : ponceau 
red solution.— On addition of hydroohlorlo add : brown predpi- 
tate.— On addition of oaustio soda : red violet solution.— In oono. 
BUlphurio add : blue solution ; on dilution with water becomes 
red.— Dyes : wool scarlet fh>m an acid bath. 


ciido-azo- 
enzene- 
osulphonic 
acid. 


/3-Naphthol- 

monosulphonic 

acidB. 


1881. 


E. Frank. 

Fr. Bayer k Co. 

Eng. Pats. 122581 . 2030«i ; 

2411" ; 8890»*. 

Am. Pat 256381. 

Ger. Pat 18027". 


Appearanoe of dyettuflT : reddish brown powder.— In water : scarlet 
red solution.— On addition of hydroohlorlo add to aqueoui 
solution: yellowish brown flocculeut precipitate.— On addition 
of oaustio soda to the aqueous solution : dull violet red colour. 
—In oona sulphurio add : pure blue solution ; on dilution a 
yellowish brown precipitate, then a red solution.— Dyos : wool 
scarlet finom an acid bath, cotton fh>m an alum bath. 


lido-azo- 
enzene- 
bonic acid. 


/3-Naphthol. 


1878. 
1878. 


R. NiETZKI. 

R. KrOoener. 
Eng. Pat 5003™. 
Ger. Pat 16482™. 


Appearanoe of dyestulT: reddish brown crystalline powder.— In 
water: scarlet solution.— On addition of hydrodilorlo add: 
yellower; when concentrated a light red flocculent precipitate. — 
On addition of oaustio soda : brown flocks.— In oona sulphurio 
add : green solution ; on dilution becomes blue red and Anally 
scarlet— Dyes : wool red from an acid bath or upon a chrome 
bottom. Very fast to washing. 


lido-azo- 
enzene- 
honic acid. 


Salicylic acid. 






Appearanoe of dyestuff : red brown powder.— In water : orange red 
solution.— On addition of hydrochloric add: grayish yellow 
gelatinous precipitate.— On addition of caustic soda : dark red 
solution and precipitate.— In oona sulphuric add : violet solution ; 
grayish yellow precipitate on dilution.— Dyrfa ; chrome wool from 
an acid bath orange red, fast to acids, alkalies, and light 


lido-azo- 
izene^i- 
honic acid. 


/3.Naphthol. 


1878. 


R. NiETZKI. 
Ber. (1880) 18, 800. 1888. 

R. KrCoener. 

Eng. Pats. 5003™ and 529». 

Ger. Pat 16482™. 

W. V. Miller. 

Ber. (1880) 18, 542, 808, 980. 
KdHLER. 

Bad. Anil, k Soda 

Fabrik. 

Am. Pats. 224927" & 

224928*. 


Appearance of dyestuflT: reddish brown powder.— In water : orange 
red solution.— On addition of hydrochloric add : red flocks if 
the solution is strong.— On addition of caustio soda to the 
aqueous solution : brownish red precipitate.— In oona sulphurio 
add : green solntion ; on dilution with water, a blue solution and 
flnally brovmish red flocks.— Dyes : wool scarlet from an acid bath ; 
fast to washing, acids, and alkalies, tolerably fast to light but not 
to stoving. Employed in preparation of lake colours. 


lido-azo- 
izene-di- 
honic acid. 


)9-Naphthol- 

monosulphonic 

acid B. 


1888. 


Reinhardt. 


Appearanoe of dyestuif : scarlet red powder.— In water : yellowish 
red solution.— On addition of hydroohlorlo add or oausUc soda : 
violet coloration.— In oono. sulphuric add : blue solution ; on 
dilution yellowish red.— Dyes : wool and silk scarlet red. 



with the oranges 5 B, 8 B, and 7 B. 
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k« i>>. kV kiV A v.iLV. 



>v:L«aCL!sc ^.un«. 



3mDincai F'lnnolx. 



CoBBtitBtioiiAl Formula. 



< 



13, ^ui-=i ^: ■ 



.H..X \.> V.i. 



^ ,:v'^:^fXa 



-•i-'i , 



(SO^SL 



jy-s c^lxriT-LijCioH '[3; 

l[6 



OH 

SOjNa 

SOjNa 




^ji^ >". ::*J>^ 






C H I ^3^* 



i4^ 



>.5C 5U 



\. 



-^ ."»«vrw.-« -i: 



,«1a> 



jCH, 



- C,^,OH/J 






tv>»'r>* 



>vV *fe. 



fcV^>\^^\ V\ 



, K^v v-<;s*. 









-[2]C..H,{[ijOJ 



•■*■' 
*•.» JV» -Si*!* 



*• ^" > 



^>««|*JK<ifi%\ 









v-s"^vNa^2\N», 






v\^«^N,vVs%Na, 



v% Hi^H^J^ ^ 






VVU^,N,5*0,N* 



r ■ ■ 






V\v«>H><>^\^* 






OH, 



Is = X - CAlJit^N 



rnc h/[*1®^ 



O^H^^Si>,Xa [(CH,), ,.,Qg 

>-X-C.h]n = N-[1]C,^,{[JJ«J 



[sOjNa 



;»»♦{ 



4JSH, 
[IP« : SIIF„HJ4]N : N[2]CioH, 



[3]S0pJa 
[7]NH, 



ll^JNH 



V«*\[l)N' : !ftlF.oHrf4F = N[ip,,H,{ggH^^ 
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Method of Preparation. 


Year of 
Discoyery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


Compoand 
firom 


Combined with 


lidoazo- 
zene-di- 
onic acid. 


/3-Naphthol- 

disulphonic 

acid R. 


1880. 


S. Pfaff. 
W. V. Miller. 

Ber. (1880) IS, 642, 808. 
Ghem. Ind. (1880) 8, 173, 203. 

R. NiETZKI. 

Ber. (1880) IS, 980, 1888. 

Chem. Ind. (1880) S. 208, 888. 


Appearance of dyestnff: brown powder.— In water: magenta red 
solution.— On addition of hydroohlorlc add to aqneous soln- 
tion : scarcely any change.— On addition of oauitio loda : violet 
precipitate if the solution is strong.— In oono. tuljihiirio add : 
blue solution ; orange red on dilution with water.— Dyes : wool 
scarlet from an acid bath. 


idoazo- 
zene-di- 
onic acid. 


p.Tolyl-/3- 
naphthylamine. 


1885. 


L. SCHAD. 
ACTIENOESELLSCH. F. ANIL. 

Fabrikn. 
Eng. Pat 9764* 
Am. Pat. 854746. 
Ger. Pat. 38425» 


Appearance of dyestuff: bluish black powder.— In water: violet 
solution.— On addition of hydrooblorlo add to the aqneona 
solution : reddish violet precipitate. — On addition of oanstio 
loda: violet precipitate.— In oono. iulphurlo add: blue solu- 
tion; on dilution with water, brown precipitate; on boiling, 
decomposition with formation of tolunaphthazine and amidoazo- 
benxene-disulphonic acid.— Dyes : wool bluish black trom an acid 
bath. 


lidoazo- 
luene- 
lonio acid. 


, /3-Naphthol. 


1878. 


R. NiETZKI. 

KrOobner. 
Ger. Pat. 16482. 


Appeanwoe of dyestnff : dark brown paste.— In water : red solution. 
On addition of hydrodilorio aoid : red predpitate.— On addition 
of oanstio lodA : yellowish brown precipitate.— In oono. snlphnrlo 
add : green solution ; on dilution blue and Anally red.— Dyoi : 
chromed wool and silk red from a neutral bath. 


Lidoazo- 
ne-mono- 
onic acid. 


a-Naphthol- 

monosulphonic 

acid NW. 


1883. 


Verein Chem. Fabriken. 

Eng. Pats. 2287« and 4237® 

Ger. Pat. 26012». 


Appearanoa of dyes luff: brown powder.— In water: magenta red 
solution.— On addition of oaustio soda : solution becomes yel- 
lower.— On addition of hydroohlorlo add: solution becomes 
reddish violet.— In oono. snlphnrio add : blue solution ; magenta 
red on dilution.— Dyes : wool arohil red tronx an acid batJi. 


idoazo- 
ne-mono- 
onic acid. 


/3-Naphthol- 

monosulphonic 

acid JB. 


1881. 


E. Frank. 

Fr. Bayer k Co. 

Eng. Pats. 1225", 2030«, 

241 1«. 

Am. Pat 256876. 

Ger. Pat 18027" 


Appearanoa of dyestnff: reddish brown powder.— In water : scarlet 
red solution.— On addition of hydrodilorio add: magenta red 
coloration and precipitate. — On addition of oanstio loda to 
a<ineouB solution : dirty violet coloration and (if strong) pred- 
pitate.— In oono. sulphuric add : blue solution ; violet red on 
dilution.— Dyes : wool red from an acid bath. 


idoazo- 
ne-mono- 
onic acid. 


/3-Naphthol- 

raonosulphonic 

acid S. 


1879. 


E. Frank. 
Fr. Bayer & Co. 
Eng. Pat. 5003^. 


Appearance of dsrostuff: brownish red powder.— In water: red 
solution.— In alcohol : slightiy soluble.— On addition of hydro- 
chloric add to the aqueous solution: red precipitate.— On 
addition of caustic soda: solution becomes violet— In oono. 
sulphurio add : dark blue solution ; red precipitate on dilution 
with water.— Dyes : wool red from an acid bath. 


idoazo- 
ene-di- 
onic acid. 


/3-Naphthol- 

nionosulphonic 

acid S. 


1879. 


£. Frank. 

Fr. Bayer k Co. 

Eng. Pat 50037". 


Appearance of dyestnff : dark brown powder.— In water or alcohol : 
red solution.— On addition of hydrochloric add to the aqueous 
solution: dark reddish brown precipitate.— On addition of 
caustic soda: solution slightly browner.— In oono. sulphuric 
add : dark green solution ; blue solution and then brownish red 
precipitate on dilution with water.— Dyes: wool red fi^m an 
add bath. 


Lmido- 
ene-azo- 
phthyl- 
nine. 


7-Amido- 

naphthol- 

sulphonic acid. 


1892. 


DiEHL. 

Berlin Aniline Co. 

Eng. Pats. 227" k 6630«. 

Am. Pat 491410. 

Ger. Pat 72394«. 

Fr. Pat 221378. 

L. Paul. 

J. Soc C!henL Ind. 1896, 707. 


Appearance of dyestuff: brownish black powder.— In water : dark 
violet solution.— On addition of hydrodilorio add : dark violet 
precipitate.— On addition of caustic soda : soluble violet precl- 
pitate.— In oona sulphuric acid : blue solution ; violet precipitate 
on dilution.— Djres : wool and unmordanted cotton direct firom a 
neutral bath ; silk from a slightly acid bath. Can be diazotised 
and developed on the fibre, and gives shades fast to rubbing, wash- 
ing, and milling. 


etamido- 
ene-azo- 
.phthyl- 
.mine 
and sap 


/3-Naphthol- 

sulphonic 

acid S 

onified. 


1899. 


C. Menschino. 
Levinstein Ltd. 
Eng. Pat 24980». 
Am. Appl. 1764<». 
Ger. Pat 122457. 


Appearance of dyestuff : black powder.— In water : dark violet solu- 
tion.— On addition of hydrodilorio add : precipitate.— On addi- 
tion of oaustio soda : no change.— In oono. sulphuric add : green, 
changing to wine red on dilution.— Dyes : wool fltst violet black. 



Q 
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Ko. ' ComiDerciAl Name. 



2ie 



AUodi Yellow R. 



Scientific Name. 



Sodium salt of 

dipheny 1 -disazo- 

sahcylic-dehydro- 

thio-toluidine- 

sulphonic acid. 



Empirical Formula. 



CjjHjjNjSjOjNaj 



ConstitntioDftl FonnuU. 



[ 



C.H, [4] - N, - NH . C.H, . C<^>C,Hi^?» 
C.,H. r4l - N. - [41 CM.( [l}2^„. 



\[2]C0jNa 



217 



Congo Orange Q. 

[A.] 



Sodium salt of 

diphenyl-disazo- 

phenetol-^-naphthjl- 

amine-disulphomc 

acid. 



CjoHajN^S^aNa, 



[ili 



C,H, [4] - N, - [4] CeH Jl] OC,H, 



0,H,[4]-N,-[l]CioH,. 



2]NH, 
3] SOjNa 
6] SOjNa 



218 



Ozamine Orange G. 

[Remy.] 



Sodium salt of 

diphenyl-disazo- 

phenol-m-tolylene- 

diamine-oxamic acid. 



CjrHaN,0,Na 



219 



Pyramidol Brown 
BO. [Pick Lange.] 



Sodium salt of 

diphenyl-disazo- 

oi-resorcin. 



220 Chrysamine G. 
[By,] [A.] 



221 



Sodium salt of 

diphenyl-disazo-bi- 

salicylic acid. 



Cresotine Yellow 
O. [A,] [By.] [0.] 



Sodium salt of 

diphenyl-disazo- bi •&• 

cresol-carboxylic 

acid. 



[1] 



C«Hj4]-X,-[4]CeH,[l]0H 



CeH,[4]-N,-[4]C,H,. 



11 

3 

6 



NHo 
NH'CO.COjNa 

CH3 



C^HjgN^O^ 



CeH,[4]-N,-[4]CeH,( 
C6H,[4]-N2-[4]CeH3| 



1 

31 
1 
3 



OH 
OH 
OH 
OH 



^'M^ie^fic^^i 



C,H,[4]-N = N-[4]C,H3{ 

[1] I > 

C,Hj4]-N = N-[4]CeH3| 



OH 
CO^ 
CO^H 
OH 



^'28^20^4^6^*2 



C6HJ4]-N,-[4]C,H,. 
C,HJ4]-N,-.[4]C,hJ 



1 
2 
6 

i 

2 
6 



OH 

CH, 

COjNa 

OH 

CH3 

CO^a 



222 



Oloth Orange. 



Sodium salt of 

diphenyl-disazo- 

resorcinol-salicylic 

acid. 



C^Hj-N.OsNa 



[1] 



C,Hj4]-N = N-C.H3(fy^^ 



\[2] CO,H 



C,H, [4] - N = N - [4] C,H3{[Jj Jf 



223 



Oloth Brown B. 



Sodium salt of 

diphenyl-disazo- 

salicylic-naphthol- 

sulphonic acid. 



C«N,gN,0,SNa, 



^^^C,Hj4]-N=N-C,H3{gjgJ^,^ 



0,H, [4] - N = N - C,„H,{ J^aN* 
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:hod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment 


ompoand 


Combined with 


dine. 


Dehvdrothio- 
tofuidine- 

sulphonic acid 

+ salicylic 

acid. 


1889. 


Dahl k Co. 
Ger. Pat. 57095. 


Appearance of dyestoff : brownish powder.— In water : opaleHcent 
yellow solution.— On addition of hydro6hlorlo add : brownish 
yellow precipitate.— On addition of oanstic ioda: orange red 
precipitate.— In oon& snljihiiric add: brownish red solution; 
brownish yellow precipitate on dilution. — Dyes : unmordanted 
cotton yellow, moderately fast to washing and light, reddened by 
alkalies. 


dine, 
lylation 


/S-Naphthyl- 

amine disul- 

phonic acid R 

+ phenol 

of the product. 


1889. 


boromann. 
Berlin Aniline Co. 


Appearanoe of dyestoff: brownish red powder.— In water : orange 
yellow solution.— On addition of hydrodilorlo add: brown 
precipitate.— On addition of caustio soda : no change.— In oono. 
snljihiiric add: blue solution; on dilution becoming reddish 
violet and finally giving a brown predpitate.— Dyes : unmordanted 
cotton orange. 


dine. 


Phenol + 

m-tolylene 

diamine- 

oxamic acid. 

m 


1894. 


Markfeldt. 
Eng. Pat 22114. 
Fr. Pat. 252140. 


Appearanoe of dyostnif: reddish brown powder. —In water: 
insoluble cold, soluble hot.— In alcohol: soluble.— On addition 
of bydrochlorio add : brownish red precipiUte.— On addition of 
caustic soda : darker.— In cone, sulphuric add : violet solution ; 
reddish brown precipitate on dilution. —Djres: unmordanted 
cotton fh>m a salt bath orange, which can be diazotised and 
developed on the fibre. 


dine. 


2 mols. 
Resorcin. 


1898. 


Pick Lanoe k Co. 


Appearanoe of djrestuff: dark brown powder.- In water: orange 
brown solution.— In alcohol : orange solution.— On addition of 
hydrochloric add to the aqueous solution : brown precipitate.— 
On addition of caustic loda : bordeaux red solution.— In cona 
sulphuric add : reddish violet solution ; brown precipitate on 
dilution.— Djres : unroordante<l cotton red, converted into a deep 
washing'&st brown by coupling with a diazo compound on the 
fibre. 


dine. 


Salicylic acid 
(2 mols.) 


1884. 


E. Frank. 
Fr. Bayer k Co. 
Eng. Pat. 9162«*. 
Am. Pat 829638. 
Ger. Pat. 81658**. 


Appearance of dyestuif : yellowish brown powder.— In water : very 
sparingly soluble with brownish yellow colour.— On addition of 
hydrochloric add to the aqueous solution : brown precipitate. 
-Dilute acetic add : brown predpitate.— On addition of caustic 
soda : solution becomes reddish brown.— In cone, sulphuric add : 
reddish violet solution ; brown precipitate on dilution with water. 
— Djres : unmordanted cotton yellow from a soap bath. 


dine. 


o-Cresol- 

carboxylic acid 

(2 mols.) 


1888. 


Rudolph k Priers. 
K. Oehler k Co. 
Eng. Pat 7997* 
Fr. Bayer k Co. 

Am. Pat 894841*. 


Appearance of dyestolT: yellowish brown powder. — In water: 
yellow solution.— On addition of hydrochloric add : floccnlent 
brownish yellow precipiUte.— On addition of caustic soda: 
yellowish red solution.— In cone, sulphuric acid : reddish violet 
solution ; on dilution violet precipitate becoming greenish yellow. 
Dyes : unmordanted cotton yellow, fast to light 


ol. 
line. 


1 mol. salicylic 

acid + 1 mol. 

resorcinol. 


1887. 


E. Frank k C. Duisbero. 

G. SOHULTZ. 

Fr. Bayer k Co. 

Eng. Pats. 2218* and 6687*^ 

(amended). 

Ger. Pat 44797*^. 

Employment : 
Ger. Pat 62183* 
J. 8oc. Dyere and Coloriate, 1889, 
170. 


Appearance of dyestuif: reddish brown powder.— In water: yel- 
lowish brown solution.— In alcohol : yellowish brown solution.— 
On addition of hydrochloric add to the aqueous solution : 
brown precipitate.— On addition of caustic soda : solution be- 
comes red and (if concentrated) gives a red precipitate.— In cone, 
sulphuric acid: reddish violet solution; brown precipitate on 
dilution with water.— Dyes: chrome mordanted wool brownish 
orange. 


ol. 
line. 


1 mol. salicylic 

acid + 1 mol. 

naphthol- 

moDosulphonic 

acia. 


1887. 


E. Frank k C. Duisberg. 

G. SCHULTZ. 

Fr. Bayer & Co. 

Eng. Pats. 221 8» and 6687*7 

(amended). 

Ger. Pat. 44797*^. 

Employment : 
Ger. Pat. 521 83». 
J. Sue. Dyers and Colorists, 1889, 
170. ^ 


Appearanoe of dyestuif: dark bron-nish red iwwder. — In water: 
reddish brown solution.- In alcohol : insoluble.— On addition of 
hydrochloric add to the aqueous solution : brown precipiutf^. 
—In cone, sulphuric add : bluish violet Kolution ; reddish brown 
precipitate on dilution with water. — Dyes: chrome mordanted 
wool brownish red. 
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No. 



182 



188 



184 



185 



Commercial Name. 



Diamond Green. 

[By-] 



Naphtliylamme 
Black D. 

[a] 



Sodium salt of 

disulphonaphthalene- 

azo-a- naph tnalene-azo- 

a-napnthylamine. 



Naphthol Black 

6 B. [C] [D.] 

Acid Black 6 E 

IK] 



Anthracite Black ^ 

B. [a] 

Fhenylene Black. 

[^0 



Scientific Name. 



Sodium salt of 

carboxyphenol-azo-a- 

naphtnalene-azo- 

dioxynaphthalene- 

sulphonic acid. 



Sodium salt of 

disulplionaphthalene- 

azo-a-naphthalene- 

azo*/9-naphthol- 
disulphonic acid R. 



Sodium salt of 

disulphonaphthalene 

azo-a-napnthalene- 

azo-diphenyl-m- 

phenylene diamine. 



Empirical Formula. 



C^HieN^SOgNa 



CjoHiAOjSjNaj 



CsoHiaN.OijS.Na, 



CsgHggNgOgSgNaj 



Constitutional Formula. 



roH 

[n = N[4]C,oH,[1]N = N[2]CioH,. 



OH 
OH 
SOpfa 



r(S03Na), 
Wo^6|n = N - [4]C,oHe[l]N = N - [IJC^oHe [4] NH, 



^io^5|n = N [4] C,oHe [1] N = N[l] C^oH, 



OH 

SOjNa 

SOjNa 



^ioH5{LNj4]C,oH,[l]N = N[l]C,H3|gJS5n^^^ 



«'^3\[4]NHCgH, 



186 



Blue Black B.t 

Azo Black 0. 
[Af.] 



Sodium salt of 

sulpko-/3-naphthalene- 

azo-a-napkthaleno- 

azo-/3-naphthol- 

disulphouic acid. 



CgoHi^N.OioSaNaj 



^io^HN - N[4]C,oH,[1]N = N[l]C,oH, 



OH 



2 
3 
ejSOjNa 



SOjNa 



187 



Brilliant Oroceme 
9 B. [a] 



Sodium salt of 

disulpho-/3-naphthal- 

ene-azo-benzene-azo- 

/9-naphthol-di- 

sulpnonic acid. 



C26HHN4SA3Na4 



^lol^5 



SOgNa 
SOgNa 



:2]N i N[4]CeHJl]N = N[l]C,oH,{gg^^5a), 



188 



Naphthol Black B. 

[a] 

BriUiant Black B. 

[B.] 



Sodium salt of 

disuIpho-/3-naphthal- 

ene-azo-a-napnthal- 

ene -azo-/3-naph thol - 

disulphonic acid. 



CaoHiASAgNa, 



^10^6 



SOgNa 
SOgNa 



2]N = N[4]CioHe[l]N = N[l]CioH,. 



2PH 

[SjSOgNa 

epOgNa 



189 



Diamine Bine 6 G. 

[a] 



Sodium salt of 

disulpho-^-naphthal- 

ene-azo-ethoxy-a- 

naphthalene-azo-^- 

naphthol. 



Cg^H^jN^S^OgNaj 



^10^5 



8 

61 



SOgNa 



KuiC H /[2]0C,H, 

JN -^L4JWo*i5\[i]N = N[l]CioH^[2]OH 



190 



Anthracene 
Yellow 0. 

[G,] 



Sodium salt of 

thio-di-benzene- 

disazo-di-salicylic 

acid. 



CMHj,N,S0,Na2 



< 



C,H 



C,H 



,.N2.C,Hg| 
4 • N, . CeHgjg 



OH 
COjNa 
OH 
COjNa 



* AntlirMlt* BUok is dari^ed from the «-naphthjI«mine-8 :6-diaiilplumie add, 
f fiZna Blaok B ia derived lh>m the mixture ot mono-aulphonlc acidt, Abo Blaok O firom the mistwre of 
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Method of Preparation. 


Year of 
Discovery. 


Discoyerer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 


BO Oompoiind 
firom 


Combined with 


dosalicylic- 

!id-azo-a- 

ithylamine. 


Dioxy- 

naphthalene- 

monosulphonic 

acid S. 


1890. 


Laugh, Krekeler, k 

Ulrich. 

Fr. Bayer k CJo. 

Ger. Pats. 61504» k 62008". 


AjypeanuiGe of dyestuff : black powder.— In wator : blackish violet 
BoIutioiL— m aloohol: blue solution.— On addition of hydro- 
ohlorio add to aqueoui solution : dark reddish violet precipitate. 
—On addition of oanstlo loda : dark blue solution.— In oono. 
ralphnrlo aoid : bluish green solution ; on dilution first greenish 
blue and then blackish violet precipitate.— Dyai : chrome mor' 
danted wool dark bluish green, &st to light, milling, acids, and 
alkalies. 


>i8ulpho- 
phthalene- 
a-naphthyl- 
amine. 


a-Naphthyl- 
amine. 


1888. 


A. Weinberg. 

L. Cassella & Co. 

Eng. Pat, 18426* 

Am. Pat. 412440. 

Ger. Pat. 50907 ; addn. to 

39029. 


Appearanoe of dyestuff: black powder.— In water: violet black 
solution.— In aloohol : insoluble.— On addition of hydrodhknlc 
aoid to the aqueous solution : black precipitate.— On addition 
of oanstlo loda : no change.— In oono. snlphnrlo add : bluish 
black solution ; on dilution with water, first green, then a black 
precipitate. —Dyei: wool and silk black from an acid bath or 
flnom a neutral bath containing salt 


)i8alpho- 
phthalene- 
a-naphthyl- 
amine. 


/3-Naphthol- 

disulphonic 

acid R. 


1885. 


M. Hoffmann k A. Wein- 
berg. 
L. Cassella k Co. 
Eng. Pat. 9214» (amended). 
Am. Pat 845901. 
Ger. Pat. 39029». 
Fr. Pat. 170342. 


Appearance of dyestuff: black powder.— In water : easily soluble 
with a violet colour.- In aloohol: insoluble.- On addition of 
hydrotihlorlo add to the a<iaeoQS solution : no change.— On 
addition of oanstlo soda to the aqueous solution: blackish 
blue colour.— In oono. sulphurlo add : greenish black solution ; 
on dilution with water, first greenish blue, then a violet precipi- 
tate—Dyes : wool bluish black from an acid bath. 


Msulpho- 
)hth^ene- 
K-naphthyl- 
amine. 


Diphenyl-?ii- 

phenylene- 

diamine. 


1889. 
1889. 


ROSENSTIEHL. 

Soc. Anon, des Mat. Col. 

DE St. Denis. 

Fr. Pat 196793». 

Am. Pat 502912". 

Ger. Pat 62616». 

L. Cassella k Co. 

Eng. Pat 7977». 

Ger. Pat 61202». 

Fr. Pat 197968». 


Appearanoe of dyestuff: blackish powder.— In water: dull violet 
solution.— On addition of hydroohloric add to the aqueous 
sdutlon : violet precipitate.— On addition of oaustlo soda : no 
change.— In oono. sulphurlo add : bUck solution ; greenish black 
precipitate on dilution.— Dyes : wool from an acid bath a black 
fast to milling. 


•no- (or di-) 

ulpho-/3- 

phthalene- 

i-naphthyl- 

amine. 


/3-Naphthol. 

disulphonic 

acidR. 


1882. 
1882. 


Bad. Anil, k Soda 
Fabrik. 

L. LiMPACH. 

Meister, Lucius, k 

BRiJNINO. 


Appearanoe of dyestuff: bluish black powder.— In water : bluish 
violet solution.— On addition of hydrodilorlo add to the 
aqueous sdutlon: blue precipitate.— On addition of caustic 
soda to the aqueous sdutlon : blue precipitate, soluble in water. 
—In oona sulphuric add : bluish green solution ; on dilution 
with water, blue solution and then a blue precipitate.— Dyes : 
wool bluish violet from an acid bath. ' 


zotised /3-naphthylamine-7- 
Iphonic acid oomoined with 
iline, again diazotised and 
obined with /9-naphthol-di- 
»honic acid Rand (mixed). 


1886. 


A. Weinberg. 
L. Cassella k Co. 


Appearanoe of dyestuff: brownish red powder.— m water : bluish 
red solution.— On addition of hydroohloric add: darker and 
bluer, with excess violet— On addition of oaustlc soda : brownish 
coloration.— In oono. sulphurlo add : blue solution, changing to 
bluish red on dilution.— I^es : wool red from an acid bath. 


azotised /9-naphthylamine- 
disulphonic acid combined 
th a-naphthylamine, again 
.zotised and combined with 
aphthol-disulphonic acid R. 


1885. 


A. Weinberg. 

L. Cassella & Co. 

Eng. Pat 9214*. 

Am. Pat 345901. 

Ger. Pat 39029. 

Fr. Pat 170842. 


Appearance of dyestuff: blue black powder.— In water: violet 
solution.— On addition of hydrochloric add : reddish violet pre- 
cipitate.— On addition of caustic soda : blue soluble precipitate. 
—In oono. sulphuric add : green solution, on dilution becoming 
bluer and then giving a reddish violet precipitate.— Dyes : wool 
blue black from an acid bath. Employed in gannent dyeing and 
for wool printing. 


zotised /3-naphthylamine-7- 
ilphonic acid comoined with 
-amidonaphthol ether, a^ain 
zotised and combined with 
/9-naphthol. 


1889. 


A. Weinberg. 
L. Cassella k Co. 


Appearanoe of dyestuff : dark violet powder.— In water : dark blue 
solution.— On addition of hydroohloric add: violet precipitate. 
—On addition of oaustlc soda : solution duller.— In oona sul- 
phurlo add : bluish green solution ; violet precipitate on dilution. 
—Dyes : cotton direct 


;!ombination 

hio-aniline ' 

acid (2 


of diazotised 
nrith salicylic 
mols. ). 




L. Cassella k Co. 


Appearanoe of dyestuff: brownish yellow powder.— In water: 
sparingly soluble, with light yellowish brown colour.— On addi- 
tion of hydrodilorlo add : greenish brown precipitate.— In oono. 
sulphuric add: dark reddish violet solution; yellowish gray 
precipitate on dilution.— Dyes : chromed wool flut to milling and 
light 



t from the disulphonic acids obtained by direct sulphonation of a-naphthylamlne. 

Iphonle aeids, which are formed by direct sulphonation of ^-naphthylamlne under d\ffeT«n.t coiid\WoTv«. 



- '!:.H,M - s, - wcA {[ijsa'.co.co,-.-. 



: \-.,,-t V, (?,H,[-t]-S=S-[I]C,H,[4]0C^, 

[1] """" 

C.H,[JI-X.S-[11C,^ 



..-l_NAO,X». (P)NH, 

CA[4]-N,-[41C.H,J 3JNH, 
[ «]N0, 



,^ l,,>„:?A>^"i», 



|[1]SU, 
CA W -»■'!- [4] C.H,- [3JNH, 

1 [6] NO. 

c.H.[4]-N=-mc.H M™5,. 



.• 1C.^.:^^^^*, ,. H rji V -fair H /E^l**^ 



C.H.[4,-NV[4,O.H.{SJ;^' 



[3]NH.C0-C0,Ks 



r^U^N.O.SJS OAW - N, - [4) C„H,[1] NH . OH, ■ CO,K. 

'^ C,H.[41-''.-W<'ioH.mNH.CH,.OOp(. 



>_ll„S,Sl>,Na, C,H,l4l-X,-[4)C„H,[l]NH.Ctt,.COp(. 

e.H,[4i-N.-mc„H,{[l]^o% 






ts%.-. '■ 



'\;«„VA^»» , i.-,H.W-''->'-W<'i.'',{'''''"' 



. [e]SOjla 

I 1>1 1 f [e)Sop«. 

C.',H. [4] - N -N - [1] 0„H,n3) SO,N. 
i (.[SJNH, 



• Mm*. Aii»lf««l»o»i««toiiM«"l*»»»«M«B[ci«Ban 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 


uBoOoinpoimd 
flrom 


Oombined with 


benzidine. 


a-Naphthol- 
sulphonic 

acid (1:4) + 

f/i-phenvlene- 
aianune- 

ozamic acid. 


1894. 


Markfeldt. 
Eng. Pat. 22114. 
Ft. Pat. 262140. 


Appearanoe of dyettaff : black powder.— In water : rod solution.— 
In aloohol : soluble. —On addition of hydrodilorlc add to the 
aqueous solution: brownish red precipitate.— On addition of 
oaustio soda : cbeny rod solution.- In oono. sulphuric aoid : 
pure blue solution ; bluish red precipitate on dilution.— Dyes: 
unmordanted cotton direct bluish red, which can be diazoUsed 
and developed on the fibre, giving dark shades. 


lylation of the d^estuff from 
'azotised benzidine, /3-naph- 
ol-disulphonic acid 0, and 
phenol. 


1889. 


A. Weinberg. 

L. €A88ELLA k Co. 

Eng. Pat 12560*. 

Am. Pat. 426345. 

Ger. Pat. 54084* dependent 

on 40954. 

Ft. Pat. 200152. 


Appearance of dyostuff: reddish crystalline powder.— In water: 
red solution.— m aloohol: slightlj soluble.— On addition of 
hsrdroohlorlo add to the aqueous sdution : brownish red.— On 
addition of oaustio soda to the aqueous sdution : no change. 
In oono. sulphurio add : violet solution ; brown on dUution.— 
Dyes : wool and silk scarlet firom an acid or neutral bath, cotton 
from an alkaline bath. 


benzidine. 


/S-Naphthyl- 

amine-disul- 

phonic acid R 

+ nitro-m- 

phenylene- 

diamine. 


1899. 


Bernthsen k Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat 6827". 

Am. Pat 631611. 

Ger. Pat 107731". 

Fr. Pat 280914. 


Appearanoe of dyestuflT: reddish brown powder.— In water: 
sparingly soluble with a yellow colour and brownish red fluor> 
escenee.— On addition of hydrochlorlo add or oaustio soda : no 
change.— In oon& sulphurio add : blue solution ; yellowish red 
on dilution.— Dyes : unmordanted cotton reddish orange of good 
fiutness to washing, heat, alkalies, and sulphur. 


•enzidine. 


Nitro-m- 
phenylene- 

diamine + m- 
phenylene- 

diamine-disul- 
phonic acid. 


1898. 


Bernthsen k Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat 18506". 

Am. Pat 631610. 

Ger. Pat. 105349". 

Fr. PatC80914. 


Appearanoe of dyestuif: reddish brown powder. —In water: 
sparingly soluble with yellowish red colour.— In aloohol: spar- 
ingly soluble with yellowish green colour and slight brownish red 
fluorescence.— On addition of hydroohlorlo add or oaustio soda 
to the aqueous solution: no change.— m oono. sulphurio add: 
yellowish red solution; brownish yellow on dilution. —Dyes : 
unmordanted cotton yellowish orange. 


enzidine. 


Naphthionic 

acid + m- 

phenylene- 

diamine-oxamic 

acid. 


1894. 


Markfeldt. 
Eng. Pat 22114. 
Fr. Pat 252140. 


Appearanoe of dyestuif: reddish brown powder.— In water: red 
solution.— On addition of hydroohlorlo add: violet black 
precipitate.— On addition of oaustio soda : no change.— In oono. 
sulphurio add : pure blue solution ; violet precipitate on dilu- 
tion.— Dyes : unmordanted cotton scarlet red from a salt bath. 
Diaxotisable on the flbre. 


enzidine. 


o-Naphthyl- 

glycine 

(2 mols.). 


1891. 

• 


Kinzlberoer k Co. 
Ger. Pat 74775. 


Appearanoe of dyestuif: brown powder.— In water: bluish red 
solution.— In aloohd: red solution.— On addition of hydro- 
dilorlo add to the aqueous solution : violet precipitate.— On 
addition of oaustio soda: red precipitate.— In oono. sulphurio 
add: blue solution; violet precipitate on dilution.— Dyes : cotton 
currant red from a soap bath. 


enzidine. 


o-Naphthyl- 

glycine + 

naphthionic 

acid. 


1891. 


Kinzlberoer k Co. 
Ger. Pat 74775. 


Appearanoe of dyestuff: reddish brown powder. — In water: 
yellowish red solution.— In aloohol : red solution.— On addition 
of hydroohlorlo add : violet predpitate.— On addition of oaustio 
soda : yellowish red precipitate.— In oono. sulphurio add : blue 
solution ; violet precipitate on dilution.— Dyes : cotton red from 
a soap bath. 


enzidine. 


Naphthionic 
acid (2 mols. ). 


1884. 


P. Bon'ioER. 

Eng. Pat 4415«* (amended). 

Ger. Pat 287538*. 

0. N. Witt. 

Ber. 0886) 19, 1719. 


Appearanoe of dyestuif: reddish brown powder.— In water: 
reddish brown solution.— On addition of hydrochloric add to the 
aqueous solution : blue precipitate.— Dilute aoetio add : bluish 
violet predpitate.— On addition of oaustio soda to the aqueous 
solution : reddish brown precipitate, soluble in water.— In oono. 
sulphurio add: blue solution; blue precipitate on dilution.— 
Dyes : wool or unmordanted cotton red from a neutral or alkaline 
bath ; veiy sensitive to acids, even organic adds. 


enzidine. 


1 mol. each /3- 
naphthylamine 
monosulphonic 
acid j8 and di- 
sulphonic acid 
R. 


1886. 


R. Kruoener. 

Berlin Aniline Co. 

Eng. Pat 6687*' (amended). 

Ger. Pat. 41095^7 ; third 

addn. to 28753. 

Ft. Pat 160722^. 


Appearanoe of dyestuif: brown powder.— In water : brownish red 
solution.- On addition of hydrochloric add to the aqueous 
solution : brownish violet precipitate.— Dilute acetlo aoid : solu- 
tion rather bluer.— On addition of oaustio soda to the aqueous 
solution : little change.— In oono. sulphurio add : blue solution ; 
violet precipitate on dilution with water.— Dyes : cotton red from 
a soap bath ; Outer to light and acids than Oongo Red. Also used 
for mixed wool and cotton goods. 



8 [C], which dye unmordanted cotton bordeaux shades ikirly Ikst to washing and WgYit ; >:h« ^-uoxV v^^m ^r 

8 



-W^XW^ ^M^. ^dOAfiM^ 
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u (HurwUt Q- 



>lt|>ll(>Uvl-<)il(UO- 

uai>)itlilunio-a- 
mid. 



Hndium salt of 

(liphoQ^l-disazo- 

naphtbionic acid- 

3- iiaphthol-eulphoni 



Empirical Formula. 



C^HjjNjOjS^aj 



GggHjjNjS^OjNB^ 



Coiutitulioiul Formula. 



^^C.H.[4]-N.N-p]C,.H.{[Jl°«^., 
C,H, [4] - N . N - [!] 0„H, { W ^'^^'• 



^C.H.[41-N,-mC„H.{[;j™5„ 
O.H.[4]-N,-[l)C..H.([|}??,K. 



igo Violet. 

W 
leanxOOV. 

iMnx Extra. 



Sodium Bait of 

dipheayt>(liuEO-bi- 

^-naphthol-^- 

anl phonic acid. 



C^H^,0,S,N», 



CaH,[4]-N = N-[l]C,„Hj 

mi 

C,H,[4]-N-N-[1)C„H,. 



6 SOgNa 



[otrope 2 B. 



Sodium Halt of 

diphoDjI-digazo-a- 

uaphtbat-4 :6-di- 

lul phonic -0- Daph th □! 

S-eulpbonic acid. 



C^H,^,S,0„Nag 



0„Ha4]-N,-n]C.A{[15SNa 
[']| f[l]Otf 

CaH,[4] - N, - r2]C„H J [4]S0,Na 
l[8]S0jN» 



Lphone Tlolet 
J. [K. S.] 
ilplione Blue 
t. [K. S] 
ilphone Bine 
i. [K. S.} 



/N,[Z]C„H, 



[1]0H 
[3] SOgNa 
[BlSO^Na 
[8]S0^a 



•^N,[l]G,„Hg[2]0H 



«o Bloe 4 B. 

[A.] 
nbia Bine B. 

[A.] 



Miied disa: 
poundafrom b 
amido-naphth ol . sal- 
phonic acid (1:8:4) 
or dJBulphonic acid 
(I:S:2:4), and a 
nsphthol . Bu Iphonic 



C,H,[4]-N,-t7]C„H, 



[1]NH, 
[8] OH 
[2]S0jNa 

[4] SOgNa 



0,H,[4]-N,-[S]0„H.{[1J^?^. 



]]le Violet N. 



Sodium salt oF 

diphenylH]isa:o-bi' 

amido-naphthol- 

snlphonic acid. 



CgjHjjNjOgSjNaj 



f[2]NH, 
CgH, [4] - N = N - [1] C,„H J [8] OH 

rnl i[e]ao,Na 

I |[2]NH, 

CjH^ [4] - N = N - [1] Cy^A [8] OH 

UejSOjNa 



mine Black 
EO. [C] 



Sodium Halt of 

dipheiiyl.disazo-bi- 

amidonaphthol- 

BDlpbonic acid. 



C„H^,0^,N., 



fMNH, 
CflH^ [4] - N - N [7] Ci„H,-^ [R] OH 



0,H,[4] 



-N-N[7]C,,H,J[e]i 
I Mi 



"-■NH, 
OH 
[G]80,N. 



* D'^'M'lo' "I SUidUmtue, wl 



h ta TrlnlplHia* VkUtt 1« XmMtat, b 
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(ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


3 Compottod 
fh>m 


Combined with 


Dzidine. 


Naphthionic 

acid + 

a-naphthol- 

monosulphoniu 

acid NW. 


1886. 


S. Pfaff. 

Berlin Aniline Go. 

Eng. Pats. 16296» 2213», 

6687* 
Am. Pats. 844971 & 358865. 

Ger. Pat. 39096». 
Fr. Pats. 160722 & 163172. 


Appearance of dyestuff: greenish black powder. — In water: 
magenta red solution.— On addition of ifydroohlorlo add to 
the aqueous solution : violet precipitate.— Dlluto aoeUo add : 
solDtion becomes violet.— On addition of oaustio soda : eolation 
becomes cherry rod.— In oono. sulplinrlo add : bine solution ; 
violet predpitate on dilution with water.— Dyes : cotton brownish 
violet from a soap bath ; moderately fast to washing, but not to 
light, alkalies, or adds. 


ozidine. 

X 


/3.Naphthol- 

sulphonicacidB 

-H naphthionic 

acid. 


1891. 


G. SCHULTZ. 

Berlin Aniline Co. 
Ger. Pat 62659. 


Appearanoe of dyestuff: greenish crystalline powder.— m water: 
cherry red solution.— On addition of hydroohlorlo add : pure 
blue pi^pitate.— On addition of oaustio soda : violet red pre- 
cipitate.— In oono. sulphuric add : pure blue solution ; blue pre- 
cipitate on dilution.— Dyes : cotton direct bluish red. 


azidine. 


/9-Naphthol. 

sulphonic acid 

B (2 mols.). 


1883. 
1884. 


G. SCHULTZ. 
Bar. (1884) 17, 462. 

£. Frank. 

Fr. Bater k Go. 

Eng. Pats. 1226« and 8495»*. 

Ger. Pat. zmi^ ; fourth 

addn. to 18027. • 


Appearance of dyestuif: brown powder.— In water : bordeaux red 
solution.— On addition of hyxLroohlorlo add to the aqueous 
solution : violet predpitate.— Dilute aoetio add : no change.— 
On addition of oaustio soda : solution becomes yellower.— In 
oono. sulphurlo add: violet solution; violet precipitate on 
dilution with water.— Dyes : wool bordeaux rod from an add bath ; 
cotton violet from a salt bath. 


izidine. 


a-Naphthol- 
disulphonic 

acid S -f- 

/3-naphthol 

sulphonic acid 

B. 


1892. 


Eahn. 

Fr. Bayer k CJo. 

Eng. Pat. 1346. 

Ger. Pat. 45342. 


Appearance of dyestuff: dark gray powder.— In water: reddish 
violet solution.— On addition of li^droohlorio add : bluish violet 
predpitate.— On addition of oaustio soda : redder solution.— 
In oono. snljihurio add : blue solution ; on dilution reddish violet 
solution and finally violet predpitate.— Dyes : unmordanted 
cotton violet 


izidine, 
dine, or 
dsidine. 


a-Naphthol- 

trisulphonic 

acid + /3- 

naphthoL 


1896. 


B5NINGER. 

Sandoz k CJo. 

Eng. Pat. 4703"'. 

Am. Pat. 584981. 

Fr. Pat. 264279. 


Appearanoe of dyostuffs : dark bronzy or blue powders.— In water: 
violet to pure blue solutions.— On addition of hydroohlorlo add : 
bluish violet to blue precipitates.— On addition of oaustio soda : 
reddish violet solutions.— In oono. sulphnrio add : greenish blue 
solutions ; violet precipitates on dilution.— Dye : cotton and mixed 
Ikbrics violet to pure blue shades fkst to alkalies. 


izidine. 


(1 : 8)-Amido- 

naphthol- 
monosulphonic 
acid S or di- 
sulphonic acid 
SS-fnaphthol- 
sulphonic acid. 


1894. 


MOLLER. 

Berlin Aniline Co. 


Appearanoe of dyestuflk : violet powders.— In water : Chicago Blue 
4 R gives a violet blue, Columbia Blue R a pture blue, solution.— 
On addition of hydroohlorlo add : blue flocculent precipitates.— 
On addition of oaustio soda : Chicago Blue 4 R becomes reddish 
violet, Columbia Blue R blue.— In oono. sulphuric add : com. 
flower blue solutions ; violet precipitates on dilution.— Djre : cotton 
direct blue. 


azidine. 


Amido- 

naphthol-sul- 

phonic acid G 

(or 7) in acid 

solution 

(2 mols.). 


1889. 


L. Gans. 

L. Cassella k Co. 

Eng. Pat. 16699». 

Ger. Pat. 55648*. 


Appearanoe of dyestuif: blackish brown powder.— m water: 
reddish violet solution.— m alcohol: insoluble.— On addition of 
hydroohlorlo add to the aqueous sdution : violet black pre- 
cipitate.— On addition of oaustio soda to the aqueous solution : 
no change.— In oono. sulphuric add: greenish blue solution; 
reddish violet precipitate on dilution. —Dyes: unmordanted 
cotton violet, fl&irly fast to light, washing, and acids ; wool and 
silk from neutral baths very fkst shades. Employed also for 
mixed materials. 


azidine. 


Amido- 
naphthol -sul- 
phonic acid G 
(or 7) in alkaline 
solution 
(2 mols. ). 


1889. 


L. Gans. 

L. Cassella Ac Co. 

Eng. Pat. 16699». 

Ger. Pat. 55648®. 


Appearanoe of dsrestnlT: black powder.— m water: violet black 
solution.— m alcohol : sparingly soluble.— On addition of hydro- 
ohlorlo add to the aqueous solution: blue precipitate.— On 
addition of oaustio soda to the aqueous solution : violet solu- 
tion.- In oono. sulphuric add: blue solution; roddish blue 
precipitate on dilution with water.- Dyes : unmordanted cotton 
grayish violet ; after diazotisation on the fibre can bo developed to 
a black fkst to washing, light, acids, and alkalim. 



bone Blue R is tolidine, and for Trisulphone Blue B is dianisidine. 



[ 13 



Commercial Name. 



I Diamine Brown V. 
[C] 



Scientlflc Nome. 



Sodium Halt of 
di phsDfl -diaszo- 
pii en vie ne -diamine ' 
amidonapbthol- 

aolphonic acid. 



Cj(,HjjN,0,8Na 



Coiutitntbiial Formula. 



uil 



'.H, [4] - N . N p] a„H J [S] OH 

■ [(6] 30^. 

c,h,[41-n-n-[4)ca{W^^ 



Diamine Black 
BH. [C] 



Sodium Halt of 
di phe ny 1-disazo- 
unidonaplithol- 
Bulplionia acid- 
•midoDaphthol - 
disnlpbonio acid. 



0„H„N^,0„N., 



f«H,[4] - N. - [7]C,„H,J [8]0H 

,„ I [8)80^, 

[1] f[llNH, 

-mc H M™ 



O.H,[4]- 



[3]S0jNft 



Ozamlne Violet 
IB.] 



Sodium salt of 

<lipbenyI-disazo-bl 

amidonaphtbol 

BulphoDic acid. 



OjjHj^jSjOgNaj 



C,HJ4]-Nj 



-[61C,aH,J[ft] — 

([2 

-[e]C,aH.U6 

U'" 



SO-Na 



Diphen^l Bine 
Black, [a.] 



Sodium salt of 
dipheny 1 -disazo- 

othyl-amidonaph thol - 
sulphonic-amido- 

naiihthol-diaulphouic 



CjjHjjNgSjOiiNaj 



(t5]NHCjHj 
aH,[4]- N3-[7]Cj„hJ [a]OH 
I l[6]S0,Na 

ni [[l]NH, 

I [8] OH 



CbH,[4]-Nj-[7]C,oH3 



.[3]80gNa 

|_[e]so,N« 



Diamine Bine BB 

[a] 

Benzo Bine BB. 

[By-i [L«..] 
Congo Blue 2 BX. 

[A.] 



Sodium salt of 
ilipbenyl-disaxo-bi- 
amidonaphthol- 
disulpboDJc acid. 



CbH,[4]~N = N[7]Cj„H3 



GgH,[4]-N = N[7]C„H3 



/(1]NH, 
I [8] OH 
[3]S0gNa 

[[eiSOjNa 
f[l]NH, 
I [8] OH 

[3] SO^a 
[[6]S0,Na 



Direct Oray B. 



Direct Violet E. 

[BL] 



Sodium salt of 



CwHigNjO^SjNa, 



0«H, [4] - N = N - Ci-HatOHUGO-Na) (SO.Na) 
C^H, [4] - N - N - C,(,Hj(OH)j(CO^a) (SO^s) 



Sodium Hiilt of 
dipbanyl-dixazo- 
m-tolylene-dianiine- 
dioxy naphthoic- 
aniphonic acid. 



CflHJ4]-N„-[4]CeH,. 



C6HJ4]-N,-[8]C„H3 



[l]NH, 
[3]NH, 
[ejCHj 
■[1]0H 
[7] OH 
[2]C0^a 
[4]S0gNa 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 


ixoOompoond 
tram 


Combined with 


benzidine. 


Amido- 
naphthol-sul- 
phonic acid G 

(or y) + 
m-phenvlene- 

dianune. 


1889. 


L. Gans. 
L. Cassella k Co. 
Eng. Pat 16699». 


Appearance of dyestoff: blackiRh powder.— In water: inaolable 
cdd, sparingly hot to a brown red solution.— m aloolufl ; brown- 
ish red solution.— On addition of li3^droolilorio add to the 
aqueous solution : chocolate brown precipitate.— On addition of 
caustic ioda to the aqueous solution: purplish brown preci- 
pitate.— In oono. tnlphurlo add : bluish violet solution ; purplish 
brown predpitate on dilution.— Dyes: unmordanted cotton dark 
violet brown, tolerably Cut to light, washing, alkalies, and acids. 
Can be developed to faster shades on the fibre. 

• 


enzidine. 


Amido- 
naphthol-sul- 
phonic acid y 
+ 1 : 8-amido- 
naphthol-di- 
sulphonic acid 
H. 


1890. 


Gans k Hoffmann. 

Ger. Pat. 68462»i. 

Fr. Pat. 238032. 


Appearance of dyostuff: grayish blue powder.— In water : reddish 
blue solution.— On addition of hydroohlorlo add : violet colora- 
tion.— On addition of caustlo soda : reddish violet coloration.— 
In oono. iulphurlo add : blue solution ; violet precipitate on 
dilution.— Dyes : black blue on unmordanted cotton ; on diazo- 
tisation and development it gives dark blue and black shades. 


«nzidine. 


2 mols. of 

2 : 5-Amido- 

naphthol-7- 

sulphonic acid 

(in alkaline 

solution). 


1893. 


Bernthsen k Julius. 

Bad. Anil. & Soda Fabrik. 

Eng. Pat. 2614". 

Am. Pat. 521096. 

Fr. Pat. 227892. 

Ger. Pat 76469. 


Appearance of dyestuff: dark glistening powder.— In water: 
reddish violet solution.— On addition of hsrdroohlorlo add or 
caustic soda : videt precipiUte.— In oona luljihurlo add : pure 
blue solution ; violet precipitate on dilution.— Dyes : unmordanted 
cotton reddish violet; moderately fkst to washing but not to 
light Can be diaxotised and developed on the fibre. 


enzidine. 


Ethvl-amido- 
naphthol-sul- 
phonic acid y 
+ 1 : 8-amido- 
naphthol-disul- 
phonic acid H. 


1895. 


C. Ri8 k C. Simon. 
J. R. Geioy k Co. 

Eng. Pat 2771". 

Am. Pat 556164. 
Ger. Pat 103149». 

Fr. Pat 250697. 


Appearance of dyestuff: dark gray powder.— In water : dark blue 
solution.— On addition of hsrdrochlorlo add : dark violet pre- 
cipitate.— On addition of caustlo soda : dark violet solution.— 
m oona sulphuric add : blue solution ; dark violet precipitate 
on dilution.- Dyes : unmordanted cotton black blue. 


benzidine. 


2 mols. Amido- 

naphthol-di- 

Bulphonic acid 

H (in alkaline 

solution). 


1890. 
1890. 
1890. 


Rudolph. 

Bammann k Ulrich. 

M. Hoffmann. 

Fr. Bayer k Co. 

Eng. Pat 13443*'. 

Am. Pat 464135. 

Fr. Pat 210033. 

L. Cassella k Co. 

Eng. Pat. 1742»». 

Ger. Pat 74693. 


Appearance of dyostuff: slate gray powder.— In water: reddish 
blue solution.— In alcohol : insoluble.— On addition of hydro- 
ohlorlo add to the aqueous solution : no change.— On addition 
of oaustio soda : no change of colour.— In oono. sulphuric add : 
blue solution; violet on dilution with water.— Dyes: immor- 
danted cotton blue. 


benzidine. 


2 mols. Dioxy- 

naphthoic- 

sul phonic acid 

(from )9-oxy- 

naphthoic acid 

ofm.p. 216'by 

disulphonation 

and soda 

fusion). 


1891. 


J. Schmid. 

SociAtA pour l'Industrie 

Chimique a bale. 

Eng. Pat 14253«2. 

Am. Pat 493664" 

Fr. Pat 220468". 

Ger. Pat. 75258. 


Appearance of dyostuff : grayish black powder.— m water : sparingly 
soluble cold, ooMily hot with a violet colour.— In alcohol : insol- 
uble.— On addition of hydroohlorlo add to the aqueous solu- 
tion: bluish gray precipitate.— On addition of caustlo soda to 
the warm aqueous sdutlon : dull violet red.— In cone, sulphuric 
add: blue solution; bluish gray precipitate on dilution with 
water.— Dyes : unmonianted cotton reddish gray to bluinh black 
shades fast to light. 


enzidine. 


1 : 7-Dioxy.2. 

naphthoic-4- 

sulphonic acid 

+m-tolylene- 

dianiine. 


1894. 


MULLER. 

Am. Pat. 624070>>*. 


Appearance of dyostuff: black powdor. —In water : violet solution. 
— On addition of caustic soda : solution re<Mer.— On addition 
of hydrodilorlo acid : solution bluer.— In oono. sulphuric add : 
blue solution ; blue precipitate on dilution.— Dyes : unmordanted 
cotton reddish violet 



I 124 ] 



No. 



216 



Commercial Name. 



Scientific Name. 



AlkaU YeUow R. 
ID.] 



Sodium salt of 

diphenyl-disazo- 

salicylic-dehydro- 

thio-toluidine- 

sulphonic acid. 



Empirical Formula. 



C8,Hj.,N,S,0,Na2 



Constitutional Formula. 



C«H, [4] - N, - NH . C,H, . C<^>C,Hi^?» 
C«HJ4]-N,-[4]C.H3{ jO« 



217 



Congo Orange G. 
[A,] 



Sodium salt of 

dipheny 1 -disazo- 

phenetol-^-naphthvl- 

amine-disulphomc 

acid. 



CjoH^gN^SgOyNas 



[1] 



C,H, [4] - N, - [4] C,H Jl] OC,H, 



0,Hj4]-N,-[l]C,oH, 



NH, 

SOjNa 

SOjNa 



218 



Oxamine Orange G. 

[Remy,] 



Sodium salt of 

diphenyl-disazo- 

phenol-Tn-tolylene- 

diamine-oxamic acid. 



C2,H2iN,0,Na 



[1] 



C,H,[4]-N2-[4]CeH,[l]OH 



C«HJ4]-N2-[4]C,H2. 



[I 
3 
6 



NH, 



NH . CO . CO^Na 



219 



Pyramidol Brown 
BG. [Pick Lange.] 



Sodium salt of 

diphenyl-disazo- 

oi-resorcin. 



^24^18^4^4 



[1] 



CeH,[4]~N2-[4]C,H,{ 



C6H4[4]-N2-[4]CeH3{ 



1 

31 

I 

3 



OH 
OH 
OH 
OH 



220 



221 



222 



223 



Chrysamine G. 



Sodium salt of 

diphenyl-disazo-bi- 

salicylic acid. 



C^HieNANa, 



C,HJ4]-N = N 
C,HJ4]-N = N 



[4]C,H3{ 
[4]CeH,| 



OH 
CO,H 
COJH 
OH 



Oresotine Yellow 
O. [A.] [By.-] [0.] 



Sodium salt of 

diphenyl-disazo- bi-o- 

cresol-carboxylic 

acid. 



C28H.joN,0,Na, 



C«H,[4]-N,- 



[1] 



C,H,[4]-N,- 



' 


fll 


[4]CA. 


2 




6 


- 


fll 


[4]C,H,. 


2 


k 


[6] 



OH 

CH, 

COjNa 

OH 

CH3 

COjNa 



Oloth Orange. 

[By.] 



Oloth Brown B. 



Sodium salt of 

diphenyl-disazo- 

resorcinol-salicylic 

acid. 



C^H^N.O^Na 



^^^C.Hj4]-N = N-C,H,{[ij«H,j 
C,Hj4]-N = N-[4]CeH3{[JjJJ 



Sodium salt of 

diphenyl-disazo- 

salicylic-naphthol- 

sulphonic acid. 



(^^.J^is^ASNa, 



^^^C.Hj4]-N = N-C,H3{WgJ^.^ 
<'«HJ4]-N = N-C,,H,{^^»N* 
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thod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


kympoand 
3m 


Ck>inbined with 


idine. 


Dehydrothio- 
tofuidine- 

sulphonic acid 

+ salicylic 

acid. 


1889. 


Dahl k Co. 
Ger. Pat. 57095. 


Appearance of dyettuff: brownish powder.— In water : opaleacent 
yellow solution.— On addition of lisrdrochlorlo add : brownish 
yellow precipitate.— On addition of camtio loda: orange red 
precipitate. — In oono. inlphnrio acid: brownish red solution; 
brownish yellow precipitate on dilution. -Dyei: unmordanted 
cotton yellow, moderately fast to washing and light, reddened by 
alkalies. 


Ldine. 
lylation 


/3-Naphthyl. 

amine disul- 

phonic acid R 

+ phenol 

of the product. 


1889. 


boromann. 
Berlin Aniline Co. 


Appearanoe of dyestnlf: brownish red powder.- In water : orange 
yellow solution.— On addition of bydroohlorlc acid: brown 
precipitate.— On addition of oanstio soda : no change.— In oona 
BOlphnrio add: blue solution; on dilution becoming reddish 
\ioletand Anally giving a brown precipitate.— Dyei : unmordanted 
cotton orange. 


idine. 


Phenol + 

m-tolylene 

diamine- 

ozamic acid. 

• 


1894. 


Markfelbt. 
Eng. Pat. 22114. 
Fr. Pat. 252140. 


Appearanoe of dyestnlf: reddish brown powder. —In water: 
insoluble cold, soluble hot.— In alcohol: soluble.— On addition 
of hydrochloric add : brownish red precipitate.— On addition of 
caustic soda : darker.- In cone, sulphnric add : violet solution ; 
reddish brown precipitate on dilution. —Dyes: unmordanted 
cotton from a salt bath orange, which can be diazotised and 
developed on the fibre. 


idine. 


2 mols. 
Resorcin. 


1898. 


Pick Lanoe k Co. 


Appearanoe of dyestnlf: dark brown powder.- In water: orange 
brown solution.- In alcohol : orange solution.— On addition of 
hydrochloric acid to the aqueous solution : brown precipitate.— 
On addition of caustic soda : bordeaux red solution.- In cona 
sulphuric add : reddish violet solution ; brown precipitate on 
dilution.— Dyes : unmordanted cotton red, converted into a deep 
washing-fiist brown by coupling with a diazo compound on the 
fibre. 


idine. 


Salicylic acid 
(2 mols.) 


1884. 


E. Frank. 
Fr. Bayer k Co. 
Eng. Pat. 9162»*. 
Am. Pat. 329638. 
Ger. Pat. 81658". 


Appearance of dyestnlf: yellowish brown powder.— In water : very 
sparingly soluble with brownish yellow colour.— On addition of 
hydrochloric acid to the aqueous solution : brown precipitate. 
-Dilute aoetic acid : brown precipitate.— On addition of caustic 
soda : solution becomes reddish brown.— In cone, sulphuric acid : 
reddish violet solution ; brown precipitate on dilution with water. 
—Dyes : unmordanted cotton yellow from a soap bath. 


idine. 


o-Cresol- 

carboxylic acid 

(2 mols.) 


1888. 


Rudolph k Prisbs. 

K. Oehler k Co. 

Eng. Pat 7997». 

Fr. Bayer k Co. 
Am. Pat. 394841*. 


Appearance cf dyestnlf: yellowish brown powder. —In water: 
yellow solution.— On addition of hydrochloric add : flocculent 
brownish yellow precipitate.— On addition of caustic soda: 
yellowish red solution.— In cone, sulphuric add : reddish violet 
solution ; on dilution violet precipitate becoming greenish yellow. 
Dyes : unmordanted cotton yellow, fast to light. 


lol. 
dine. 


1 mol. salicylic 

acid + 1 mol. 

resorcinol. 


1887. 


£. Frank & C. Duibbero. 

G. Sohultz. 

Fr. Bayer k Co. 

Eng. Pats. 2213» and 6687^ 

(amcDded). 

Ger. Pat. 44797*^. 

Emptoynttni : 
Ger. Pat 52183». 
J. Soc. Dyers and ColoristA, 1889, 
170. 


Appearance of dyestuff: reddish brown powder.— In water: yel- 
lowish brown solution.— In alcohol : yellowish brown solution.— 
On addition of hydrochloric add to the aqueous solution : 
brown precipitate.— On addition of caustic soda : solution be- 
comes red and (if concentrated) gives a red precipitate.— In cone, 
sulphuric acid : reddish violet solution ; brown precipitate on 
dilution with water.— Dyes: chrome mordanted wool brownish 
orange. 


lol. 
dine. 


1 mol. salicylic 

acid+1 mol. 

naphthol- 

monosulphonic 

acia. 


1887. 


E. Frank k C. Duisbeko. 

G. SCHULTZ. 

Fr. Bayer k Co. 

Eng. Pats. 2213« and 66878^ 

(amended). 

Ger. Pat. 44797"^. 

Emphynunt : 

Ger. Pat. 521 83». 

J. Sue. Dyers and Coloriita, 1889, 

170. 


Appearance of dyestufT: dark brownish red jtowder. — In water: 
reddish brown solution.— In alcohol : insoluble.- On addition of 
hydrochloric acid to the aqueous solution : brown precipiute. 
—In cone, sulphuric add : bluish violet solution ; reddish brown 
precipitate on dilution with water. — Dyes: clirome mordanted 
wool brownish red. 

1 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment 


no Oompoond' 
fromi 


Combined with 


1 mol. 
enzidine. 


1 mol. salicylic 

acid + 1 mol. 

dioxynaph- 

thalene (2 : 7). 


1887. 


£. Frank k C. Duisbkro. 

Fr. Bayer & Co. 
Eng. Pat 6687"^ (amended). 

Ger. Pat 44797^^. 

Employment : 

Ger. Pat 52188». 

J. Sec. Dyera and Ckilorista, 1889, 

170. 


Appaaranoe of dyastuff : dark browni«h powder.— &i watar : brown 
■olation.— &i aloohol : slightly soluble.— On addition of hydro- 
chloric add to the afinaons solation: brown precipitate.— On 
addition of oaustio soda : solution becomes reddish brown.— &i 
oono. snlphnrlo add : reddish violet solation ; brown predpltate 
on dilution.- I>ye8 : chrome mordanted wool brownish yellow. 


1 mol. 
enzidine. 


1 mol. salicylic 

acid + 1 mol. 

naphthionic 

acid. 


1887. 


C. DCTISBBRO k G. SCHULTZ. 

Fr. Bayer k Co. 

Eng. Pat 2218?* (amended). 

Ger. Pat 44797«'. 

Am. Pat. 447308". 


Appoaranoe of dyestnff: brownish red crystalline powder.— In 
water : orange yellow solution.- In aloehol : nearly insoluble.— 
On addition of hydroohlorio aoid to the atineona solation: 
reddish violet.— On addition of oaastlo soda to the strong 
aqoeoas sdation : reddish yellow precipitate.— In oono. tnlphario 
add : violet blue solution ; grayish violet precipitate on dilution 
with water.— I>yet : unmordanted cotton orange fW>m an alkaline 
bath. Also dyes chromed wool. 


1 moL 
enzidine. 


1 moL amido- 
naphthol-snl- 
phonic acid G 
(or 7) in acid 
solation + 1 
mol. salicylic 
acid. 


1889. 


L. Gans. 

L. Cassblla k Co. 

Eng. Pat 16699». 

Ger. Pat 65648». 


Appearanoa of dyastoff: brownish red powder.— &i water: red 
solution. — &i aloohol: soluble.— On addition of hydroohlorio 
add to the Miaaoos solation : brown precipitate.— On addition 
of oaostto soda to the aciaaons sdatlon : no change.— In oono. 
snlphario add : reddish blue solution ; on dilution with water 
brown precipitate. —Dyes : unmordanted cotton and chromed 
wool a Ikst red. 


enzidine. 


Salicylic acid 

+ amido- 

naphthol-sol- 

phonic acid 7 

(coupled 

alkaline). 


1889. 


L. Gans. 

Ger. Pat. 67867». 

Fr. Pat 201770. 


Appaaraaoe of dyestnff : brown powder.— In water: reddish brown 
solution.— On addition of hsrdroohlorto aoid : brown precipitate. 
—On addition of oaastlo soda : soluble reddish brown predpi- 
tate.— In oono. snlphario aoid: violet, changing to brown on 
dilution.- Dyes: unmordanted cotton direct deep brown. By 
treatment with copper salts it becomes fairly fast to light and 
washing. 


enzidine. 


Salicylic acid 
+ methy 1- 
amido- 
naphthol -sul- 
phonic acid 7. 


1895. 


C. Ris. 
J. R. Geioy k Co. 

Am. Pat 567413. 
Ger. Pat. 103149»». 

Fr. Pat 250697. 


Appaaranoe of dyestnff: bhuskish brown powder.— In water: dark 
red brown solution.— On addition of hydnMhlorio aoid : brown 
red precipiUte.— In oona snl]diario aoid : blue violet solution : 
brown red predpitate on dilution.— Dyas : unmordanted cotton 
dark reddish brown. 


enzidine. 


Salicylic acid 
+ dimethyl- 

amido- 
naphthol-sul- 
phonic acid 7. 


1895. 


C. Ris. 
J. R. Geioy k Co. 

Am. Pat 567413. 
Ger. Pat. 103149»». 

Fr. Pat 250697. 


Appaaranoe of dyastaff : blackish brown powder.— In water: dark 
brown solution.— On addition of hydrodilorlo aoid : bordeaux 
red precipitate.— &i oono. snl]diarioaoid : bluish violet solation ; 
bordeaux red precipitate on dilution.— I>yai: nnmordanted cotton 
(lark brown. 


enzidine. 


Salicylic acid 

+ pnenyl- 

amidonaphthol- 

sulphonic 

acid 7. 


1894. 


A. Weinberg. 
L. Cassella k Co. 


Appaaranoe of dyastaff: black brown powder.— &i water: dark 
brown solution.— On addition of hydrodilorio add : bordeaux 
brown precipiUte.— On addition of oaostio soda : redder solu- 
tion.— m oono. snlphario add : violet solution ; brown solation 
and precipitate on addition of water.— Dyes : unmordanted cotton 
dark brown, tut to acids and alkalies, tolerably fiut to light and 
washing. 


enzidine. 


Salicylic acid 

+ 1 : 5-amido- 

naT>hthol-7- 

sulpnonic acid. 


1898. 


Bernthsen k Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat 2370». 

Ger. Pat. 82572". 

Fr. Pat. 229263. 


Appaaranoe of dyestaff : blackish brown powder.— &i water : ruby 
red solution.— In aloohd : easily soluble, reddish violet solution. 
—On addition of hydroohlorio add or oaastlo soda : no change. 
In oono. snlphario add : dark violet solution, changed on dilution 
to wine red.— Dyes : unmordanted cotton dark brownish red, fairly 
fast to acids and washing, moderately Ikst to light. Fastness 
increased by coppering. 


enzidine. 


Salicylic acid 

+ 2 : 5-amido- 

naphthol-7- 

sulphonic 

acid. 

1 


1893. 


Bkunthsen k Jl'LIUS. 

B.VD. Anil, k Soda Fabrik. 

Eng. Pat 2614«. 

Am. Pat 555359. 

Ger. Pat. 93276". 

Fr. Pat. 227892. 


Appaaranoe of dsrestaff : dark brown powder.— In water : nd solu. 
tion.— In aloohol : slightly soluble.— On addition of hydroohlorio 
add to the atineoas solation : no change.— On addition of oaastlo 
soda : slightly more violet— In oono. snlphario aoid : blue solu- 
tion, changed on dilution to wine red.— Dyes: unmordanted 
cotton dark red, same flMtness as preceding. 
. 
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So. 


Commercial Name. 


8ci«Dtific Name. 


Empincsl Formula. 


Conetitutiooal Fonunla. 


233 


B. (fl«ny.] 


Sodium nit of 
diphanyl-disazo-B- 
naphthal-aulphouic 
acid -in-pheny lone- 


C„Hj^,SO,N., 


^^^C.H.[4l-N.-[qC„H.{[;j™_^. 

0,H.[4l-N,-[4lC.H,{m™,^^,,„^,, 


231 


Diamins Scarlet 


Sodium wit of 

diphenyl-diaazo- 

phonotol-fl-naphthol. 

-r-disuliihonic add. 


c«.HAOA>", 


C,H,[4]-N.N-[1J0,H.[4]0CA 
[■11 h OH 
C,H,[4]-N-N-[1]0,,H, « SO,N. 
[ 8 SO,N. 


23G 


Pytamine Orange 
2 It [B.] 


Sodium Bait of 
dipheuy l-diaazo - 
nitro-m-plienylone- 

amine-disul phonic 
acid.*^ 


C„H„K.S,0,N., 


C^H [4] - Nj - [l]C,oH, 3 SO,Na 

C.H.[4]-N,-[41C,H, 3NH, 
1 6 NO, 




Prramine Orange 
3 a. [B.} 


Sodium Bait of 

diphenjl-diswo- 

nitro-m-phonjlene- 

diamine-m- phen jlene. 

acid. '^ 


C„H„N,S,0,Nl| 


I I NH, 

0,H,[4]-N,-[4]C,H„ 3 Nh; 

6 NO. 

[1] 1 NH* 

C.H,[4]-N.-[21C,H C= ™.. 

([6 HOgNa 


387 


examine Scarlet 
B. [iimy.] 


Sodium aalt of 
diphonyl^isam. 
DaphthJomo-in- 


C„H„N,SO.N., 


C.H,[4)-N,-[£]C„H, [Jj™^, 
C,H.[4]-N,-[4]C.H, M™-oo.oo,K. 


238 


QlyciBs Oori&th. 
[JT,-.] 


Sodium salt of 
B-naphthyl-glycino. 


C«H„N,0,N., 


CBH,[4]-Nj-[4]0„H,[l]NH.CH,-CO,Ka 
'" C,H, [4] - N, - [4]C„H. [1] NH . OH, . 00p(. 


239 


aiyclne Red. 
IKi.} 


Sodium salt of 


0„H„N,SO,Na, 


OflH^ [4] - Nj - [4] C,oH Jl] NH . CHj . CO^Na 
0,H.[4]-N.-[!]0„H.{[ljs^l,. 


240 


Congo Bed. 
[A.nBy.] 


Sodium Mit of 
diphenyl-di»a>-bi- 
luphtlionic acid. 


C„H^,0,S.N«, 


C,H,[4]-N.N-[S]0„H,{ 

ml 

0,H.[4)-N-N-[2)C,a{ ; 


i 


211 


Brilliant Congo Q. 

[A.] [By.] 


Sodium Mit of 
dipbenvi-diMio-^- 
uapiitllTlamiDe- 

fphlhylmlu.. 


C«H„N.OAN.. 


0,H.[4]-N.N-[1]C„H, I 

[>1 i f e 

C,H.[4]-N.N-(1)C„H,. [3 
US 


SOaNft 
SO,Na 
SO,Na 

NH, 



* DUunllM BsariM 1 B [C] belongi to Um mno (reap, bnt Ij btoar. Al]l«d pmdooti an alao Dl 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


oGompoimd 
from 


Oombined with 


nzidino. 


a-Naphthol- 
sulphonic 

acid (1:4) + 

m-nhenvlene- 
dianune- 

ozamic acid. 


1894. 


Markfeldt. 
Eng. Pat. 22114. 
Fr. Pat. 262140. 


Appearaaoe of dyostuff : black powder.— In water : red solution.— 
In aloohol : soluble. —On addition of hydrocblorlo add to the 
aqueous solution: brownish red precipitate.— On addition of 
oaustic soda: cherry red solution.- m oona inlidiurio aoid: 
purs blue solution ; bluish red precipitate on dilution. — Dyoi : 
immordanted cotton direct bluish red, which can be diazotised 
and developed on the flbre, giving dark shades. 


lation of the dyestuff from 
zotised benzidine, /3-naph- 
l-disulphonic acid G, and 
phenoL 


1889. 


A. Weinberg. 

L. -Cassella k Co. 

Eng. Pat 12660*. 

Am. Pat. 426846. 

Ger. Pat 64084* dependent 

on 40964. 

Fr. Pat 200162. 


Appearance of dyostuff: reddish crystalline powder.— m water: 
red solution.— In aloohol: slightly soluble.— On addition of 
hydrochlorio add to the aqueous solution : brownish red.— On 
addition of oaustio soda to the aqueous solution : no change. 
m oono. sulphuric aoid : violet solution ; brown on dilution. 
Dyes : wool and silk scarlet firom an acid or neutral bath, cotton 
from an alkaline bath. 


nzidine. 


/S-Naphthyl- 

amine-disul- 

phonic acid R 

+ nitro-m- 

phenylene- 

diamine. 


1899. 


Bernthsen k Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat 6827» 

Am. Pat 631611. 

Ger. Pat 107731". 

Fr. Pat 280914. 


Appearance of dyestuff: roddish brown powder. —In water: 
sparingly soluble with a yellow colour and brownish red fluor- 
escence.— On addition of hydrocUorlo add or oaustic soda : no 
change.— In cone, sulphuric acid : blue solution ; yellowish red 
on dilution.— Dyes : unmordanted cotton reddish orange of good 
Cutness to washing, heat, alkalies, and sulphur. 


Dzidine. 


Nitro-m- 
phenylene- 

diamine + m- 
phenylene- 

diamine-diRul- 
phonic acid. 


1898. 


Bernthsen k Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat 18606« 

Am. Pat 631610. 

Ger. Pat 106349". 

Fr. Pat«80914. 


Appearance of dyestuff: reddish brown powder. — In water: 
sparingly soluble with yellowish red colour.— In alcohol: spar- 
ingly soluble with yellowish green colour and slight brownish red 
fluorescence.— On addition of hydrochloric add or caustic soda 
to the aqueous solution : no change.— In cone, sulphuric add : 
yellowish red solution; brownish yellow on dilution.— Dyes: 
unmordanted cotton yellowish orange. 


Qzidine. 


Naphthionic 

acid + m- 

phenylene- 

diamine-oxamic 

acid. 


1894. 


Markfeldt. 
Eng. Pat 22114. 
Fr. Pat 262140. 


Appearance of dyestuff: reddish brown powder.— In water: red 
solution.— On addition of hydrochloric add: violet black 
precipitate.— On addition of caustic soda : no change.— In cone, 
sulphuric add : pure blue solution ; violet precipitate on dilu- 
tion.— Dyes : unmordanted cotton scarlet red from a salt bath. 
Diazotisable on the fibre. 


nzidine. 


a-Naphthyl- 

glycine 

(2mols.). 


1891. 

• 


KiNZLBEROKR k Co. 

Ger. Pat 74776. 


Appearance of dsrestuff: brown powder.— In water: bluish red 
solution.— In alcohd: red solution.— On addition of hydro- 
chloric add to the aqueous solution : violet precipitate.— On 
addition of oaustio soda: red precipitate.— In cone, sulphuric 
add: blue solution; violet precipitate on dilution. —Dyes: cotton 
currant red ftx>m a soap bath. 


ozidine. 


a-Naphthyl- 

glycine + 

napnthionic 

acid. 


1891. 


KiNZLDEKGER k Co. 

Ger. Pat 74775. 


Appearance of dyostuff: reddish brown powder. — In water: 
yellowish red solution.— In alcohol : red solution.— On addition 
of hydrochloric add : violet precipitate.— On addition of caustic 
soda : yellowish red precipitate.— In cone, sulphuric add : blue 
solution ; violet precipitate on dilution.— Dyes : cotton red from 
a soap bath. 


Dzidino. 


Naphthionic 
acid (2 mols.). 


1884. 


P. BorriGEU. 

Eng. Pat 4415»* (amended). 

Ger. Pat 28753»*. 

0. N. Witt. 

Ber. (1880) 19, 1719. 


Appearance of d3re8tuff: reddish brown powder.— In water: 
reddish brown solution.— On addition of hydrochloric add to the 
aqueous sdution : blue precipitate.— Dilute acetic aoid : bluish 
violet precipitate.— On addition of caustic soda to the aqueous 
solution : reddish brown precipitate, soluble in water.— In oono. 
sulphurio add: blue solution; blue precipitate on dilution.— 
Dyes : wool or unmordanted cotton red from a neutral or alkaline 
bath ; very sensitive to acids, even organic acids. 


nzidine. 


1 raol. each /3- 
naphthvlamine 
monosuiphonic 
acid p and di- 
lulphonic acid 
R. 


1886. 


R. Kruoener. 

Berlin Aniline Co. 

Eng. Pat 6687*' (amended). 

Ger. Pat 4109587 ; third 

addn. to 28763. 

Fr. Pat 160722*'. 


Appearance of dyestuff: brown powder.— In water : brownish red 
solution.— On addition of hydrochloric add to the aqueous 
solution : brownish violet precipitate.— Dilute acetic add : solu- 
tion rather bluer.— On addition of caustic soda to the aqueous 
solution : little change.— In cone, sulphuric add : blue solution ; 
violet predpitate on dilution with water.— Dyes : cotton red from 
a soap bath ; ikster to light and acids than C!ongo Red. Also used 
for mixed wool and cotton goods. 



8 [C], which dye unmordanted cotton bordeaux shades fkirly fkst to washing and UgYit ; \:h« ^unxk. «:iio ^i^ ^vj^Nsi^mX^ca^^^ 

S 



t\«Mii*i«>i\.iA) Naiiim. 






:'t 



i^s^N^SaUntt. [J. I 



Ht'.U'.iiiiivi Hvi^K 



HiNliiiffi mU of 

(lijfhitfjvl 'ittiu/, 

imphttjiofii'; « 

tlii|llltflol feul|/Lfyli. 



/-u \*:ri'a^ } jru,; 



Comtitatioiul FonnaU. 



:>*■ 



CX)V. 



HiHliiiiii iwit of 

im|ihthioiii<; 94''v\- 

fi iiajilithol-Mulphoui' 

acid. 



nil [ 



1 
4 

[4] 
.1. 



OH 
SO3N 

NH, 






[1] 



C«H,[4]-N,-[2]C„H5{ 
C.H,[4]-N,-[l]C„H5{ 



so,k* 

OH 
SO,N« 



::->! 



S<Mliuni Halt of 

iliphunyl-diHazo-bi- 

/!}-naphthol-^- 

8uIi)lionic acid. 









SiMiiuiii salt of 

diphenyl-diisazo-a- 

iiaphthol-4 : 8-di- 

«ulphonic-/!}-naphthol 

S-sulphonic acid. 



^-'MWar^^OjSpfa, . C,H J4] - N = N - [1] C„Hj( 

' mi }r 

C,HJ4]-N = N-[1]C„H,|: 



^32^ 19^' A^l I ^ •**« 



re 

6 

2 



OH 
SO^^a 
SO^'a 
OH 



/P 



[1] 



Tioleti 



s. ;£ .<] 



'SL r 



i i: T.: 



C,Hj4]-N,-[8]CiAU4: 

m 



OH 

SOp^'a 

OH 

SO^Na 

SOp^'a 



fllJOH 



N.P1C.A W^^- 



[6] SOp^a 



S&iB 4R. 
BZiu R. 



TLoios ¥. 



Mix«<i disazo oom- 

^xjiivi^from benzidine, 

uTii'lo*naphthol-8ul* 

[,{k>nif: acid (1 : 8 : 4) 

•jf dl^u I phonic acid 

I :^ :2:4y, and a 

:i.t[jathol-)fulphonic 

acid. 



.■^^:.:i.^i lalt of 

L r. a»f nv Ui L'iazo-bi ■ 

ixnulo-oaphthol- 

tfiLuhunifi acid. 



CjjjI^sa^'tfOsSj^'ag 



N,[11<^AP10H 



For instance — * 



[1] 



fmxH, 

C.H, [4] - N, - p]c,A- [J}^^v. 



It* 



SO^'* 



C.H, [4] - X, - P]C,a{ [IJSpt. 



^'B 



M. 



ftmuti.nAphchol- 
ta.riUfiau: uniL 



CV,flU5N«0,SjXa. 



C,H,[4]-X 



f=X- 



[1] 



CAW-^' 



f'X- 



I [21 XH, 



C,Hj4]-X-XplCa^-; PIOH^ 



o=i 
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thod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


k>mpouiid 


Combined with 


idine. 


Naphthionic 

acid + 

a-naphthol- 

monosnlphonic 

acid NW. 


1886. 


S. Pfaff. 

Berlin Aniline Ck). 

Kng. Pats. 16296* 2213* 

6687*. 
Am. Pats. 344971 & 358865. 

Oer. Pat. 39096». 
Fr. Pats. 160722 & 163172. 


Appearaaoe of dyestnff: greenish black powder.— In water: 
magenta red folution.— On addition of bydroohlcrlo aold to 
the aqneous lolatlon : violet precipitate.— Dilute aoetio aold : 
■olution becomes violet.— On addition of caostio loda : solution 
becomes cherry red.— IB oono. sulphurlo add : blae solution ; 
violet precipitate on dilution with water.— Dyes : cotton brownish 
violet from a soap bath ; moderately fast to washing, but not to 
light, alkalies, or adds. 


dine. 


/3-Naphthol. 

sul phonic acid B 

+ naphthionic 

acid. 


1891. 


g. schultz. 

Berlin Aniline Go. 

Ger. Pat. 62659. 


Appearanoe of dyestnff: greenish crystalline powder.— IB water: 
cherry red solution.— On addition of hydiootalorlo add : pure 
blue precipitate.— On addition of oaustio soda : violet red pre- 
cipitate.— In oono. sulphurlo add : pure blue solution ; blue pre- 
dpitate on dilution.— Dyes : cotton direct bluish red. 


idine. 


/3-Naphthol. 

sulphonic acid 

B(2mol8.). 


1883. 
1884. 


G. SCHULTZ. 
Ber. (1884) 17, 462. 

E. Frank. 

Fr. Bayer & Co. 

Eng. Pats. 1225« and 8496«*. 

Ger. Pat. 30077^ ; fourth 

addn. to 18027. • 


Appearance of d3re8tuff : brown powder.— In water : bordeaux red 
solution.— Ob addition of hydroohlorio add to the a<iueous 
sdution : violet precipitate.— Dilute acetio add : no change- 
On addition of oaustio soda: solution becomes yellower.— In 
oono. sulphurlo add: violet solution; violet precipitate on 
dilution with water.— Dyes : wool bordeaux red fh>m an add bath ; 
cotton violet from a salt bath. 


dine. 


a-Naphthol- 
disulphonic 

acid S + 

/3-naphthol 

sulphonic acid 

B. 


1892. 


Kahn. 

Fr. Bayer & Co. 

Eng. Pat. 1346. 

Ger. Pat. 45342. 


Appearance of dyestuff: dark gray powder.- In water: reddish 
violet solution.— On addition of hydroohlorio add : bluish violet 
predpitate.— On addition of oaustio soda : redder solution.— 
In oono. sulphurlo add : blue solution ; ou dilution reddish violet 
solution and Anally violet predpitate.— Dyes : unmordanted 
cotton violet 


dine, 
le, or 
idine. 


a-Naphthol- 

trisulphonic 

acid + p- 

naphthol. 


1896. 


Boninoer. 

Sandoz & Co. 

Eng. Pat. 4703*'. 

Am. Pat. 584981. 

Fr. Pat. 264279. 


Appearance of dyestuffs : dark bronzy or blue powders.— In water: 
violet to pure blue solutions.— On addition of hydroohlorio add : 
bluish violet to blue precipitates.— On addition of oaustio soda : 
reddish violet solutions.— In oono. BUljdiurlo add : greenish blue 
solutions ; violet precipitates on dilution.— Dye : cotton and mixed 
fiibrics videt to pure blue shades fiut to alkalies. 


dine. 


(1 : 8).Amido. 

naphthol- 
monosulphonic 
acid S or di- 
sulphonic acid 
SS + naphthol- 
sulphonic acid. 


1894. 


MOLLER. 

Berlin Aniline Co. 


Appearance of dyestuflk : violet powders.- In water : Chicago Blue 
4 R gives a violet blue, Columbia Blue R a pure blue, solution.— 
On addition of hydrodilorlo add : blue flocculent precipitates.— 
On addition of oaustio soda : Chicago Blue 4 R becomes reddish 
violet, Columbia Blue R blue.— In oona sulphurlo add : com. 
flower blue solutions ; violet precipitates on dilution.— Dye : cotton 
direct blue. 


dine. 


Amido- 

naphthol-sul- 

phonic acid 

(or 7) in acid 

solution 

(2 mols.). 


1889. 


L. Gans. 

L. Cassblla & Co. 

Eng. Pat. 16699». 

Ger. Pat. 55648* 


Appearance of dyestuff: blackish brown powder.— IB water: 
reddish violet solution. —In alcohol : insoluble.— On addition of 
hydrochloric add to the aqueous solution : violet black pre- 
cipitate.— On addition of caustic soda to the atiuecus solution : 
no change.— IB ccna sulphurlo add: greenish blue solution; 
reddish violet precipitate on dilution. — Dyes : unmordanted 
cotton violet, feirly fkst to light, washing, and acids ; wool and 
silk from neutral baths very fkst Rhades. Employed also for 
mixed materials. 


dine. 


Amido- 

naphthol-sul- 

phonic acid 

(or7) in alkaline 

solution 

(2 mols. ). 


1889. 


L. Gans. 

L. Cassrlla k Co. 

Eng. Pat. 16699*. 

Ger. Pat. 65648* 


Appearance of dyestuff: black powder.— IB water: violet black 
solution.— IB alcohol : sparingly soluble.— Oa addition of hydro- 
ohlorio add to the aqueous solution: blue precipitAto.- On 
addition of caustic soda to the aqueous solution : violet solu- 
tion.— In cone, sulphuric add: blue solution; reddish blue 
precipitate on dilution with water.- Dyes: unmordanted cotton 
grayish violet ; after diazotisation on thp fibrw can lio developed to 
a black (hst to washing, light, acids, and alkalies. 



le Blue R is tolidine, and for Trisulphone Blue B is dianisidine. 
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No. 



208 



Commercial Name. 



Coomassie Black 
B. [Lev.] 



209 



Coomassie Navy 
Blue. [Lev.] 



Scientific Name. 



Sodium salt of 

sulphonaphthalono- 

disazo -/S-naph thy 1- 

amine-/3-naphthol- 

disulphonic acid. 



Empirical Formula. 



CsoHigNsSjOioNaj 



Constitutional Formula. 



^10^5" 



l]N = N[l]C,oH, 
2 
^N = N[l]CioHe[2]NH2 



OH 

SOjNa 

SOjNa 



Sodium salt of 

sulphonaphthalene- 

disazo -/S-naph thol -/3- 

naphthol -disulphonic 

acid. 



CsoHnN4S80,iNa3 



<^ioH» 



N = N[l]Ci„H, 
SOjNa 
[4]N = N[l]Ci,H, 



J 



2] OH 
3] SOjNa 
6] SOjNa 
[2] OH 



210 



Diphenyl Fast 
Black,* [G,] 



Sodium salt of 

ditolvlamine-disazo- 

m-tolylene-diamine* 

amidp-naphthol- 

sulphonic acid. 



CjiHa^NgSO.Na 



.C,H3(CH3)-N2-[2]C,,H,- 



HN: 



.CeH3(CH3)-N2-[4]CeH2 



OH 
SOgNa 



NH 



i 



NHj 
NH, 

ch; 



211 



Cotton Scarlet 

[B. K.] 
Cinnabar Bed. 

[B. K.] 



Sodium salt 

of phenyl-dixylyl- 

metnane-disazo-bi-/S- 

naphthol-disulphonic 

acid. 



^4^^^2^4Pu^i^^, 



CH^C,H, 



C,H3(CH3)2 - N = N - CioH,(OH)(S03Na)2 

CgHg 

C^n,(Cn^, - N = N - CioH,(OH)(S03Na), 



212 



Bock Scarlet YS. 

[B.S.S.] 



Sodium salt of azoxy- 

toluene-disazo-/3- 
naphthol-a-naphthol- 
monosulphonic acid. 



O^R^^fi^B^B. 



^ N - C,H3(CH3) - N = N - [2] C^H^jH j ^J^^^ 
\n - C,H3(CH3) - N = N - [1] C,oH, [2] OH 



213 



St Denis Bed. 

m 

Dianthine. [B.S.S.] 
Bosophenine 4 B. 

[a. Co.] 

Trona Bed. [By.] 
Beck Scarlet BS. 

[B.S.S.] 



Sodium salt of 

azox^toluene-disazo- 

bi-a-naphthol- 

sulphonic acid. 



C^R^2i^fi9^2^^2 



[2]C,oH5{ 
C,H3(CH3)-N = N-[2]CioH,{ 



^N - CgH3(CHj) - N = N 



1 
4 
4 

11 



OH 
SOjNa 
SOjNa 
OH 



214 



Acid Milling 
Scarlet. 

[B.S.S.] 



Sodium salt of azoxy- 
toluene-disazo- 

a-naphthol-mono- 
sulphonic-/3-naphthol- 

aisulphonic acid. 



^84^28^6^12^3^*8 



<l 



N-OeH3(CH3)-N = N 



[2]C,oH,{ 



N - C,H,(CH3) - N = N - [l]CioH,. 



11 

4 

2 

3 

6 



OH 

OH 

SOgNa 

SOjNa 



215 Congo G B. 

[A.] [By.] 



Sodium salt of 

diphenyl-disazo-m- 

amidobenzene- 

sulphonic-acid- 

naphthionic acid. 



^22^2oN6^2^6^*2 



CgH^ [41 - Ng - NH . CgH^ • SOgNa [1 : 3] 
C«H,[4]-N,-[2]C,A{[lj|oN 



Na 



« Diamine Deep Black [C] is derivQcl txqm di-p-vaiAo- 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 

• 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 


ISO Gompoand 
firoin 


Gombined with 


: 4 : 2).Di- 
lido-naph- 
alene-sul- 
lonio acid 
zotised and 
mpled in 
steps). 


/3-Naphthol- 

disufphonic 

acidR + 

/3-naphthyl- 

amine. 


1895. 


R. Herz. 
Levinstein Limd. 

Eng. Pat. 2946«*. 

Am. Pat 689748. 
Ger. Pat. 102160^. 

Fr. Pat. 256862. 


Appearance of dyostoff: black powder.— In water: blue black 
solution.— On addition of bydroohlorio add : violet Bolation.— 
On addition of canstio soda: uo change.— In oono. iul]diTirto 
add: green blue solution; dull red on dilution.— DyeiT: wool 
deep black. 


: 4 : 2)-Di- 
ido-naph- 
ilene-sul- 
lonic acid 
sotised and 
m^led in 
steps). 


/SNaphthol- 
disulphonic 

acidR-f- 
/3-naphthol. 


1896. 


R. Herz. 
Levinstein Limd. 
Eng. Pat 2946W. 
Anf. Pat 619194. 
Ger. Pat 102160. 
Fr. Pat 266862. 


Appearaaoe of dyestuff: blackish blue powder.— In water: dark 
blue solution : On addition of bydrochlorlo add : no change.— 
On addition of caustic soda : solution becomes violet- m oono. 
sulphuric add : blue green solution ; dark blue on dilution.— 
Dyes : wool navy blue. 


Diamido- 
olylamine. 


Amido- 

naphthol-sul- 

phonic acid 7 

(combined 

alkaline) + 

m-tolylene 

diamine. 


1896. 


C. Ris. 

J. R. Geigy k Co. 

Eng. Pat 16582». 

Am. Pat 576904. 

Fr. Pat 258521. 


Appoaranoe of dyestuff: black powder.— In water: violet black 
solution when hot, sparingly cold.— In alcohol : dark violet solu- 
tion.— On addition of hydrochloric acid : bluish black precipitate. 
—On addition of caustic soda: black precipitate.— m oono. 
sulphuric add : dark blue solution ; black precipitate on dilution. 
—Dyes : unmordanted cotton black. 


amido-di- 

yl-phenyl- 

netnane. 


/S-Naphthol- 

disulphonic 

acidR(2mols.) 


1887. 


Hoffmann. 

Leipziobr Anil. Fabrik. 

Beyer k Kegel. 

Ger. Pat 43644«7. 


Appearance of dyestuff: reddish brown powder.— In water: red 
solution.— In alcohol : insoluble.— On addition of hydrochloric 
aoid to the aqueous solution: no change.— On addition of 
caustic soda : solution becomes a deeper red.— In oono. sulphuric 
add : brownish red solution ; yellowish red on dilution with water. 
— 1>3^8 : unmordanted cotton red from a boiling alkaline bath. 
Employed for preparing lakes. 


•vn-amido- 
zy toluene. 


o-Naphthol- 
monosulphonic 

acidNW 
+/3-naphthol. 


1892. 


A. G. Green. 

Brooke, Simpson, k 

Spiller, Limd. 

Eng. Pat 19891". 


Appearance of dyestuff: red powder.— In water: very sparingly 
soluble.— In alcohol : insoluble.— On addition of hydrochloric 
add to the aqueous solution : scarlet precipitate.— On addition 
of caustic soda : orange red solution.— In oono. sulphuric add : 
bluish red solution ; scarlet precipitate on addition of water.— 
I>3^s : wool a bright scarlet fti3m an acid bath, and is extremely 
fast to milling and scouring. 


nidoazoxy- 
tolaene. 


a-Naphthol- 

monosul phonic 

acidNW 

(2mols.) 


1887. 


Noltino k R08EN8TIEHL. 

Soc. Anom. des Mat. Color. 

et Produits chimiques. 

Ger. Pat 44045*^. 

Eng. Pats. 9315'' and 5736'». 
Farberzeitung, 1, 106. 


Appearance of dyestuff : red powder.— In water : red solution.— In 
alcohol : slightly soluble.— On addition of hydrochloric acid to 
the aqueous solution : red precipitate.— On addition of caustic 
soda to the aqueous solution : brick red precipitate.— In oono. 
sulphuric add : re<l solution ; red precipitate on dilution.— Dyes : 
cotton red fh)m an alkaline bath. 


Hamido- 

azozy- 

toluene. 


a-Naphthol- 
monosulphonic 

acidNW 

+ fl-naphthol- 

aisulphonic 

acid R. 


1889. 


A. F. PoiRRiER, and 
D. A. R0SEN8TIEHL. 

Ger. Pat 51363*. 

Brooke, Simpson, k 

Spiller, Limd. 

Eng. Pat 10915«. 


Appearance of dyestuff : dark rod powder.— In water : easily soluble 
to a scarlet solution.— In alcohol: insoluble.— On addition of 
hydrochloric add to the aqueous solution: no change.— On 
addition of caustic soda: orange red solution.— In cone, sul- 
phuric add : bluish red solution ; scarlet on dilution with water.— 
Dyes : wool from an iron bath a bright scarlet, which is very fiut 
to milling and scouring. 


enzidine. 


m-Sulphanilic 

acid + 

naphthionic 

acid. 


1885. 


S. Pfaff. 
The Berlin Aniline Co. 

Eng. Pat. 2213«. 

Am. Pats. 344971 k 358865. 

Ger. Pat 40954. 

Fr. Pats. 160722 k 163172. 

1 


Appearance of dyestuff : brown powder.— In water : brownish red 
solution.— On addition of hydroohlorio acid : blue precipitate.— 
On addition of caustic soda: no change of colour.— In oono. 
sulphuric add: blue solution; blue precipitate on dilution.— 
Dyes : cotton direct from a .soap bath red. 



nylamine ; Pluto Black [By.] also belontjs to the same class. 
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r cnttL ^ m ^uhk Empirical Formula. 



Constitutional FormuU. 



Oiniuiyt-tiiMSD* 



C^Hj^N^S^OeNa^ 



-«l4MlM40k<4*^IUAM]iyl- 

'.tttiLtt»-4i»uIp^nio 



.^ iodlliUtt »lt of 

i(pU«iit^Mi8&zo- 

! *ih»iti^^<^-toly lene- 

'liAitiOiaMaauuo acid. 



^Hlium Halt of 

vi^|^«»nyl-<lii»azo- 

N-rtmoroiii. 
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[1] 



C,H, [4] - N, - NH . C,H, . C<g>CeH,{^J^^^ 



CoH4[4]- 



^2 L^J ^6^3| f 2] cOjNa 



CaoHssNftSaOyNag 



[1] 



C,H,[4]-N2-[4]CeH,[l 



C:56H4[4]-N,-[l]C,oH,. 



OC^H, 
2]NH, 
3 



6 



SOjNa 
SOgNa 



C^^H^iNeO.Na 



[1] 



C,H,[4]-N2-[4]CeHJl]OH 



CeH,[4]-N2-[4]CeH,. 



NH'CO.COjNa 
CHo 



^24^18^4^4 



[1] 



CeHj4]-N,-[4]C,H3{ 



CcHj4]-N2-[4]C,H3{ 



1 
3 

i 

3 



OH 
OH 
OH 
OH 



C.^Hi,N,0,Na, 



CaHj4]-N = N-[4]C,H3{ 

[1] I > 

CeHj4]-N = N-[4]CeH3| 



OH 
CO.,H 
CO^H 
OH 



(.\^H,,N,0,Na, 



/■ m 



CeHJ4]-N,-[4]C.H,- 



[1] 



C«H,[4]-N,-[4]C.H,- 



V t J 



OH 

CH3 

COgNa 

OH 

CH3 

CO^a 



(.•,,II,7N,0,Na 



aHj4]-N = N-C,H3{[^j^^ 
C,H,[4]-N = N-[4]C,H3|[Jj 



OH 
OH 



(•..N^N.O^HNa, 



C,HJ4]-N = N-C,H3{W^^. 
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[ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


• Compoand 
Crom 


Combined with 


izidine. 


Dehvdrothio- 
tofuidine- 

sulphonic acid 

+ salicylic 

acid. 


1889. 


Dahl & Co. 
Ger. Pat. 57095. 


Appearanoo of dyoituff : brownish powder.— &i water : opalescent 
yellow solution.— On addition of hsrdroohlorio add : brownish 
yellow precipitate.— On addition of oamtio loda: orange red 
precipitate. — In cona •nlphnrio acid : brownish red solution ; 
brownish yellow precipitate on dilution. —Dyes: unmordanted 
cotton yellow, moderately fast to washing and light, reddened by 
alkalies. 


izidine. 
thylation 


/S-Naphthyl- 

amine disul- 

phonic acid R 

+ phenol 

of the product. 


1889. 


boromann. 
Berlin Aniline Co. 


Appearance of dyestnlf: brownish red powder.— In water : oiunge 
yellow solution.— On addition of hydrochloric acid: brown 
precipitate.— On addition of oanstio soda : no change.— In oona 
sulphuric add: blue solution; on dilution becoming reddish 
violet and finally giving a brown precipitate.— Dyes : unmordanted 
cotton orange. 


izidine. 

• 


Phenol + 

m-tolylene 

diamine- 

ozamic acid. 

• 


1894. 


Markfelbt. 
Eng. Pat. 22114. 
Fr. Pat. 252140. 


Appearance of dyestuff: i-eddish brown powder. —In water: 
insoluble cold, soluble hot.— In alcohol : soluble.— On additiop 
of hydrochloric add : brownish red precipitate.— On addition of 
caustic soda : darker.— In cone, sulphuric acid : violet solution ; 
reddish brown precipitate on dilution. —Dyes: unmordanted 
cotton from a salt bath orange, which can be diazotised and 
developed on the fibre. 


izidine. 


2 mols. 
Resorcin. 


1898. 


Pick Lakge k Co. 


Appearanoo of dyestulf : dark brown powder.— In water: orange 
brown solution.— In alcohol : orange solution.— On addition of 
hydrochloric add to the aqueous solution : brown predpitate.— 
On addition of caustic soda : bordeaux red solution.— In cone, 
sulphuric add : reddish violet solution ; brown precipitate on 
dilution.— Dyes : unmordanted cotton red, converted into a deep 
washing-fiist brown by coupling with a diazo compound on the 
fibre. 


jddine. 


Salicylic acid 
(2 mols.) 


1884. 


E. Frank. 
Fr. Batxr k Co. 
Eng. Pat. 9162»*. 
Am. Pat. 329638. 
Ger. Pat. 81658". 


Appearanoo of dyestulf : yellowish brown powder.— In water : very 
sparingly soluble with brownish yellow colour.— On addition ot 
hydrodilorio add to the aqueous solution : brown precipitate. 
—Dilute aoetio add : brown predpitate.— On addition of caustic 
soda : solution becomes reddish brown.— In cone, sulphuric add : 
reddish violet solution ; brown precipitate on dilution ^ith water. 
—Dyes : unmordanted cotton yellow from a soap bath. 


2idine. 


o-Cresol- 

carboxylic acid 

(2 mols.) 


1888. 


Rudolph k Prisbs. 

K. Oehler k Co. 

Eng. Pat. 7997». 

Fr. Bayer k Co. 
Am. Pat 394841*. 


Appearance of ds^estuff: yellowish brown powder.— In water: 
yellow solution.— On addition of hydrochloric add : flocculent 
brownish yellow precipitate.— On addition of caustic soda: 
yellowish red solution.— In cone, sulphuric add : reddish violet 
solution ; on dilution violet precipitate becoming greenish yellow. 
Dyes : unmordanted cotton yellow, fast to light. 


mol. 
zidine. 


1 mol. salicylic 

acid + 1 mol. 

resorcinol. 


1887. 


£. Frank & C. Duibberg. 

G. Sohultz. 

Fr. Bayer & Co. 

Eng. Pats. 2213» and 6687»^ 

(ameuded). 

Ger. Pat. 44797*^. 

Em^oyTnerU : 
Ger. Pat. 62188«>. 
J. S<>c. Dyers and ColoristA, 1889, 
170. 


Appearance of dyestulf: reddish brown powdor.— In water: yel- 
lowish brown solution.- In alcohol : yellowish brown solution.— 
On addition of hydrochloric add to the aqueous solution : 
brown precipitate.— On addition of caustic soda : solution be- 
comes red and (if concentrated) gives a red precipitate.— In cone, 
sulphuric add: reddish violet solution; brown precipitate on 
dilution with water.— Dyes: chrome mordanted wool brownish 
orange. 


mol. 
zidine. 


1 mol. salicylic 

acid + 1 mol. 

naphthol- 

monosulphonic 

acia. 


1887. 


E. Frank k C. Duisbbrg. 

G. SCHULTZ. 

Fr. Bayer k Co. 

Eng. Pats. 221 3« and 66878^ 

(amended). 

Ger. Pat. 44797»^. 

Employment : 

Oer. Pat. 521 83». 

J. Sue. Dyers and Culuriats, 1889, 

[ 170. ^ 


Appearance of dyestulf: dark brownish reii ix>wder. — In water: 
reddish brown solution.— In alcohol : insoluble.— On addition of 
hydrochloric add to the aqueous solution : brown precipitate. 
—In cone, sulphuric add : bluish violet solution ; reddish brown 
precipitate on dilution witli water. — Dyes : chrome mordanted 
wool browuisli red. 



Mlt'")" WVI 



CoBilitDtional FonnaU. 



C,H.[4]-X.X-0,H. W™ 

[1] I " rrsloH 

CAW-V-X-rilC,.H,(WOH 



^ti,j. (i,!au, ' cH r4i-N-N-cH '['J™ 

C^,[4]-N-X-[a]C„H. 



_L 



/[lira, 

\[4]80,Nn 



'..B^-ASb, 



CAM -N.N 



([2]SH, 
([6] SO^Na 






C.H.[4]-N.-14]C,H.{W™^ 

1)| [1]0H 

C„H,[4] - Nj - [2]C,aH^- [7]NHj 
[ [3] SOjNa 



'*>^?3s 



ktiJIit tVI„N,»l>,N», 



^r 















111 ([11 OH 

C,,H,[4] - Nj - [alC,,H,{ [7]NH(CH,) 
U3]S0^X» 



l'„ll„S,IHl,N[i, 



C,H,[41 

I'll 

C.H,[4) 



-N -r4icH nilOH 

"a 14JS^3 U21G0^a 
[I] OH 
-N.-[2]C„H,J[7]K(CHJ, 
[[aiSOjNa 



O.H.t4] 

I'll 

'■.H,[41 



-1^3 t-*J*'«ii»\[2]C0,Na 
[11 OH 

■ Nj - [2]C,oHj-^ [7]NHC,H. 
I [sjSOjNa 



l'."l,>l.»l\N», 



i',,n,„N,wsN»4 



l',H,[4] 
I'll 

iV>,[*l 



■ N, -[41C^H, 
■N^-lzlC, 



"t 



IjOH 
2]C0,Na 
1]0H 
5]NH 



NH, 
SOjNa 



ml 



■«! l*JW"3 j[2]C0jNii 
hl]OH 

. N.. -[2]C,„H,U61NH, 
[[3)S0,Kft 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 


UEO Gompotmd 
fcom 


Combined with 


1 mol. 
enzidine. 


1 mol. salicylic 

acid + 1 mol. 

dioxynaph- 

thalene (2 : 7). 


1887. 


£. Frank k C. Duisbbbo. 

Fb. Batbr & Co. 
Eng. Pat. 6687*^ (amended). 

Ger. Pat 447978^. 

Emfioyment : 

Ger. Pat 52183». 

J. Soc. Dyen and Colorists, 1889, 

170. 


Appaaranoe of dyestnff : dark browni«h powder.— In water : brown 
solution.— &i alcohol : slightly soluble.— On addition of hydro- 
chloric add to the aqueous solution: brown precipitate.— On 
addition of oaustio soda : solution becomes reddish brown. In 
oona sulphnrlo add : reddish violet solution ; brown precipitate 
on dilution.— Pyes : chrome mordanted wool brownish yellow. 


1 mol. 
enzidine. 


1 moL salicylic 

add + l mol. 

naphthionic 

add. 


1887. 


C. DdlSBERO & G. SCHULTZ. 

Fr. Baykr k Ck). 

Eng. Pat 2213?* (amended). 

Ger. Pat 44797*^. 

Am. Pat 447308". 


Appearanoe of dyestoff: brownish red crystalline powder.— &i 
water : orange yellow solution.— In aloehol : nearly insoluble.— 
On addition of hydrochloric aoid to the aqueous solution: 
reddish violet- On addition of oaustio soda to the strong 
aqoeovs sdntlon : reddish yellow precipitate.— In oono. snlphnrio 
add : violet blue solution ; greyish violet precipitate on dilution 
with water.— I>ye8 : unmordanted cotton orange fW>m sn alkaline 
bath. Also dyes chromed wool. 


1 moL 
enzidine. 


1 mol. amido- 
naphthol-snl- 
phonic acid G 
(or 7) in acid 
solution + 1 
mol. salicylic 
acid. 


1889. 


L. Gan8. 

L. Cassella k Co. 

Eng. Pat 16699». 

Ger. Pat. 65648». 


Appearance of dyestnff: brownish red powder.— &i water: red 
solution.— In alcohol: soluble.— On addition of hydroohlorio 
acid to the aqoeovs solution : brown precipitate.— On addition 
of caustio soda to the aqueous sdntion : no change. In oono. 
sulphuric add : reddish blue solution ; on dilution with water 
brown precipitate.— Dyes: unmordanted cotton and chromed 
wool a Ikst red. 


benzidine. 


Salicylic acid 

+ amido* 

naphthol-snl- 

phonic acid 7 

(coupled 

alkaline). 


1889. 


L. Gans. 

Ger. Pat. 67867». 

Fr. Pat 201770. 


Appearanoe of dyestuff : brown powder.— In water : i«ddish brown 
solution.— On addition of hytfbmhlorlo add : brown precipitate. 
—On addition of oaustio soda : soluble reddish brown predpi- 
tate.— In oono. suljdiurio aoid: violet, changing to brown on 
dilution.- Dyes: unmordanted cotton direct deep brown. By 
treatment with copper salts it becomes fiairly fast to light and 
washing. 


•enzidine. 


Salicylic acid 
+ methyl- 
amido- 
naphthol -sul- 
phonic acid 7. 


1895. 


C. R18. 
J. R. Geioy & Co. 

Am. Pat 667413. 
Ger. Pat. 103149»». 

Fr. Pat. 250697. 


Appearanoe of dyestuff: bUckish brown powder.— In water : dark 
red brown solution.— On addition of hydroohlorio aoid : brown 
red precipitate.— &i oona sul]diurlo add : blue violet solution : 
brown red precipitate on dUution.— Dyes : unmordanted cotton 
dark reddish brown. 


«nzidine. 

4 


Salicylic acid 

+ dimethyl- 

amido- 

naphthol-sul- 

phonic acid 7. 


1895. 


C. R18. 
J. R. Geioy & Co. 

Am. Pat. 567413. 
Ger. Pat 103149»». 

Fr. Pat 250697. 


Appearanoe of dyestuff : blackish brown powder.— In water : dark 
brown solution.— On addition of hydrodilorio add : bordeaux 
red precipitate.— In oono. sulphuric add : bluish violet solution ; 
bordeaux red precipitate on dilution.— I>yes i unmordanted cotton 
dark brown. 


enzidine. 


Salicylic acid 

•k- pnenyl- 

amidonaphthol- 

sulphonic 

acid 7. 


1894. 


A. Weinberg. 
L. Cassella k Co. 


Appearanoe of dyestuff: black brown powder.— &i water: dark 
brown solution.— On addition of hydrodiloric add : bordeaux 
brown precipitate.— On addition of oaustio soda : redder solu- 
tion.— In oono. sulphuric add : violet solution ; brown solution 
and precipitate on addition of water.— Dyes : unmordanted cotton 
dark brown, fkst to acids and alkalies, tolerably fiut to light and 
washing. 


•enzidine. 


Salicylic acid 

+ 1 : 5-amido- 

naphthol-7- 

Bulpnonic acid. 


1893. 


Bernthsen k Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat. 2370». 

Ger. Pat. 82572«. 

Fr. Pat. 229263. 


Appearanoe of dyestnff: blackish brown powder.— In water : niby 
red solution.— In alcohol : easily soluble, reddish violet solution. 
—On addition of hydroohlorio add or oaustio soda : no change. 
In oono. sulphuric add : dark violet solution, changed on dilution 
to wine red.— Dyes : unmordanted cotton dark brownish red, fairly 
fkst to acids and washing, moderately fiist to light. Fastness 
increased by coppering. 


•enzidine. 


Salicylic acid 

+ 2 : 5-amido- 

naphthol-7- 

sulplionic 

acid. 


1893. 


Bkrnthskn k Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat. 2614". 

Am. Pat. 555359. 

Ger. Pat. 93276" 

Fr. Pat. 227892. 


Appearanoe of dyestuff : dark brown powder.— In water : red solu. 
tion.— In aloohol : slightly soluble.— On addition of hydroohlorio 
add to the aqueous solution : no change.— On addition of oaustio 
soda : slightly more violet— In oono. sulphuric add : blue solu- 
tion, changed on dilution to wine red.— Dyes: unmordanted 
cotton dark red, same fkstness as preceding. 
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Sa 




Scientific Name. 


Empirical Formula. 




233 


Oxamine Eed 
B. [R^y.] 


Sodium »lt of 

■cid-in-pheDylene- 
diamine-oiamic acid. 


C,,H,,N,80,Na, 


^_jC.H.[4]-N,-MC,.H.{l?|Ha 

C.H.[4]-K,-[4)C,H, { \ SS-.oo.oO^V. 


234 


Diamine Scarlet 
B* [C] 


Sodium wit of 
dinhenyl-diaazo- 


CjjHjjNjOgSjNaj 


C.H,[4]-N.N-[1]C.H.[4 OC^. 
[1] S]OH 

o,H,r4)-N.N-ri]0,.B,J e)so.N. 

[ 8 SO^. 


33G 


PjrramiHA OrangA 
2 B. [a] 


Sodium salt of 
diphenyl-dbazo- 

nitro-m.pljenjlane- 
diunine-i-naphthyl- 

"•"•il"""""' ■ 


C^H^N,8,0,Na, 


[2 KH. 
C,H,[4] - N, - [l]C,.Hj- [3 SO.N. 

^'J 1 f[l NH. 
CaH,[4] - Nj - [4]C„H^ -, [3 NH: 

" he no; 


236 


PTramino Orange 
3 O. [B.] 


Sodium Bslt of 

■tZ^di^pfe 

Mid. 


C^H„N,8,0,Na, 


1]NH.. 
CflH4[4]-Ng-[4]CeH2 alNHj 

elNo, 

[1] I]NH, 

c.H.[4]-N,-[aio.H. l^^^^ 

e SOgNa 


387 


Ozamine Scarlet 


Sodium salt of 
diphany 1 -disaio - 
Qaph tnionic-Tii' 

Dismic acid. 


C^HjiN^OgNa^ 


C.H.[4]-N,-[ilC,.H.{ J ™^. 
C,H.m-N,-[4]0.H.{lg?'.C0.C0,X. 


238 


aiycino Corinth. 
[Ki.] 


Sodium Bait of 
diphanyl-disazo-bi. 
a-aaphthyl-Blyoine. 


C«,H^N,0,Na, 


C.H.[4]-N,-[410,A[l]NH.0H,.OO^-. 
C,H.[4]-N,-[4]C,.H,[l]NH.OH,.COpi. 


239 


aiyclnaRed. 
[Ki.] 


Sodium salt of 
diphenyl-disaio^i- 


C«H,,N,80,Na., 


C,H. [4] - N, - [4] C„H. [1) NH . CH, . 00,N. 
O.H.[41-N,-[21C„H.{WK^j,^ 


MO 


OongoBed. 


Sodium Mtt of 


C«H„N,0„S,Na, 


C.H,[4]-N-N-p]0„H,{ J sSj. 
ril 1 oUj»a 

C,H.[4]-N.N-[!)C,a{;h^*'' 


241 


BriUiast Congo Q. 


Sodium »U of 

napbthylamiDe- 
diaulphonic acid. 


C^H„N,0,8,Na3 


C,H,[4]-N.N-[l]C„H,f 
[Hi I 


2 
6 
6 

2 


NH, 

SOjNa 
SO,Na 
SO;Na 











• DlamliiB Baarlat t B [C-l belonsi to Uia uma froap, but li blaei. Aillrd product! an also SI 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


x>Oompoimd 
from 


Oombined with 


inzidine. 


a-Naphthol- 
sulphonic 

acid (1:4) + 

m-phenvlene- 
oiamine- 

oxamic acid. 


1894. 


Makkfsldt. 
Eng. Pat. 22114. 
Ft. Pat. 262140. 


Appoaranoa of dyostuff : black powder.— In water : red solatioD.— 
In alcohol : aolnble. —On addition of liydrodilorlo aoid to the 
aqoeouB solution: brownish red precipitate.— On addition of 
oaustio loda: cherry red solution.- m oona lulphurio add: 
pore blae solution ; bluish red precipitate on dilution. — Dyoi : 
unmordanted cotton direct bluish red, which can be diazotised 
and developed on the flbre, giving dark shades. 


'lation of the dyestuff from 
jM>ti8ed benzidine, /3-naph- 
l-disulphonic acid G, and 
phenoL 


1889. 


A. Weinberg. 

L. -Cassella k O). 

Eng. Pat 12660». 

Am. Pat 426345. 

Ger. Pat 54084* dependent 

on 40954. 

Fr. Pat 200162. 


Appearance of dyestnlf: reddish crystalline powder.— m water: 
red solution.— m aloohol: slightly soluble.— On addition of 
hydroohlorio acid to the acinaons solution : brownish red.— On 
addition of oaustio soda to the aqueous solution : no change. 
In oono. sulphurlo aoid : violet solution ; brown on dilution.— 
Dyes : wool and silk scarlet firom an acid or neutral bath, cotton 
from an alkaline bath. 


nzidine. 


/3-Naphthyl. 

amine-disul- 

phonic acid R 

+ nitro-m- 

phenylene- 

diamine. 


1899. 


Bernthsbn k Julius. 

Bad. Anil, k Soda Fabbik. 

Eng. Pat 6827». 

Am. Pat 631611. 

Ger. Pat 107731» 

Fr. Pat 280914. 


Appearance of dyestuif: reddish brown powder. — In water: 
sparingly soluble with a yellow colour and brownish red fluor- 
escence.— On addition of hydroohlorio aoid or oaustio soda : no 
change.— In oono. sulphurlo aoid : blue solution ; yellowish red 
on dilution.— Dyes : unmordanted cotton reddish orange of good 
fimtness to washing, heat, alkalies, and sulphur. 


Dzidine. 


Nitro-m- 
phenylene- 

diamine +fn• 
phenylene- 

diamine-diflul- 
phonic acid. 


1898. 


Bebntusen k Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat 18606«. 

Am. Pat 631610. 

Ger. Pat 105349». 

Fr. Pat«80914. 


Appearanoe of dyestuif: reddish brown powder. — In water: 
sparingly soluble with yellowish red colour.— In aloohol: spar- 
ingly soluble with yellowish green colour and slight brownish red 
fluorescence.— On addition of hydroohlorio add or oaustio soda 
to the a<iueous solution: no change.— In oono. sulphurlo add : 
yellowish red solution; brownish yellow on dilution.— Dyes: 
unmordanted cotton yellowish orange. 


Qzidine. 


Naphthionic 

acid + m- 

phenylene- 

diamine-oxamic 

acid. 


1894. 


Maekfeldt. 
Eng. Pat 22114. 
Fr. Pat 262140. 


Appearanoe of dyestuif: reddish brown powder.— In water: red 
solution.— On addition of hydroohlorio add: violet black 
precipitate.— On addition of oaustio soda : no change.— In oono. 
sulphurlo add : pure blue solution ; violet precipitate on dilu- 
tion.— Dyes : unmordanted cotton scarlet red from a salt bath. 
Diasotisable on the flbre. 


nzidine. 


a-Naphthyl* 

glycine 

(2mol8.). 


1891. 

• 


Kinzlberoer k Co. 
Ger. Pat 74775. 


Appearanoe of dyestuif: brown powder.— In water: bluish red 
solution.— In aloohd: red solution.— On addition of hydro* 
dilorio add to the aqueous solution: violet precipitate.— On 
additiop of oaustio soda: red precipitate.— In oono. sulphurlo 
add: blue solution; violet precipitate ondllution.— Dyes: cotton 
currant red ftx>ra a soap bath. 


azidine. 


a-Naphthyl- 

glycine + 

napnthionic 

acid. 


1891. 


KiNZLDEUGKU k Cu. 

Ger. Pat 74775. 


Appearanoe of ds^estulf: reddish brown powder. — In water: 
yellowish red solution.- In aloohol : red solution.— On addition 
of hydroohlorio add : violet precipitate.— On addition of oaustio 
soda: yellowish red precipitate.— In cone, sulphurlo add: blue 
solution ; violet precipitate on dilution.— Dyes : cotton red from 
a soap bath. 


[izidine. 


Naphthionic 
acid (2m6l8.). 


1884. 


P. BOTTIOEU. 

Eng. Pat 44 15»* (amended). 

Ger. Pat 28758»*. 

0. N. Witt. 

Ber. (1886) 19, 1719. 


Appearanoe of dyestuff: reddish brown powder.— In water: 
reddish brown solution.— On addition of hydrochlorio add to the 
aqueous solution : blue precipitate.— Dilute acetlo add : bluish 
violet precipitate.— On addition of oaustio soda to the aqueous 
solution : reddish brown precipitate, soluble in water.— In oono. 
sulphurlo add: blue solution; blue precipitate on dilution.— 
Dyes : wool or unmordanted cotton red frtjm a neutral or alkaline 
bath ; very sensitive to acids, even organic acids. 


nzidine. 


1 mol. each /3- 
naphthvlamine 
monoeniphonic 
acid p and di- 
milphonic acid 
R. 


1886. 


R. Kkuoknkk. 

Berlin Aniline Co. 

Eng. Pat. 6687" (amended). 

Ger. Pat 41095« ; third 

addn. to 28763. 

Fr. Pat 160722". 


Appearanoe of dyestuff : brown powder.— In water : brownish red 
solution.— On addition of hydrochlorio add to the aqueous 
solution : brownish violet precipitate.— Dilute aoetio add : solu- 
tion rather bluer.— On addition of oaustio soda to the aqueous 
solution : little change.— In oono. sulphuric add : blue solution ; 
violet precipitate on dilution with water.— Dyes : cotton red from 
a soap bath ; (kster to light and acids than Congo Red. Also used 
for mixed wool and cotton goods. 



8 IC), which dye unmordanted cotton bordeaux shades iWrly Ikst to washing and WgYit ; \iit ^uaxY i:i» ^i^ ^wj\Nst\Miw^8a»^'». 

S 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


ju> Ck>mponnd 
from 


Combined with 


enzidine. 


Naphthionic 

acid + 

a-naphthol- 

monosulphonic 

acid NW. 


1886. 


S. Pfafp. 

Bbrlin Aniline Ck). 

Eng. Pats. 16296* 2213", 

6687*. 
Am. Pats. 844971 k 358865. 

Ger. Pat. 39096" 
Fr. Pats. 160722 k 163172. 


Appearanoe of dyestnff: greeniah black powder.— In water: 
magenta red aolation.— On addition of hydrooUorlo add to 
the aqneoiu solution: violet precipitate.— Dilute aoetio add: 
flolotion becomea violet.— On addition of oanitio aoda : solution 
becomes cherry red.— In oono. snlphnric add : blue solution ; 
violet precipitate on dUuUon with water.— Dyes : cotton brownish 
violet firom a soap bath ; moderately fast to washing, but not to 
light, alkalies, or acids. 


enzidine. 


/3-Naphthol- 

sul phonic acid B 

+ naphthionic 

acid. 


1891. 


g. schultz. 

Berlin Aniline Go. 

Ger. Pat 62659. 


Appearanoe of dyestnff: greenish crystalline powder.— In watar: 
cheny red solution.— On addition of hydiootalorio add : pure 
blue precipitate.— On addition of oanitlo aoda : violet red pre- 
cipitate.— In oonc snlphnric add : pure blue solution ; blue pre- 
cipitate on dilution.— Dyes : cotton direct bluish red. 


enzidine. 


/3-Naphthol- 

sulphonic acid 

B (2 mols.). 


1883. 
1884. 


G. SCHULTZ. 
Ber. (1884) 17, 462. 

E. Frank. 

Fr. Bater k Co. 

Eng. Pats. 1225« and 8495«. 

Ger. Pat. 30077** ; fourth 

addn. to 18027. • 


Appearanoe of dyestnff: brown powder.— In water : bordeaux red 
solution.— On addition of hydroohlorlo add to the aqneoos 
aolntlon: violet precipitate.— Dilute aoetio add: no change.— 
On addition of oanstlc aoda : solution becomes yellower.— In 
oono. solphnrio add: violet solution; violet precipitate on 
dUution with water.— Dyes : wool bordeaux red firom an add bath ; 
cotton violet from a salt bath. 


enzidine. 


a-Naphthol- 
disulphonic 

acid S + 

/3-naphthol 

snlphonic acid 

B. 


1892. 


Kahn. 

Fr. Bayer k Co. 

Eng. Pat. 1846. 

Ger. Pat. 45342. 


Appearanoe of dyestnff: dark gray powder.— In watar: reddish 
violet solution.— On addition of hydroohlorlo add : bluish violet 
predpitate.— On addition of oanstto soda : redder solution.— 
In oono. snlphnrio add : blue solution ; ou dilution reddish violet 
solution and finally violet predpitate.— Dyes : unmordanted 
cotton violet 


snzidine, 
lidine, or 
inisidine. 


a-Naphthol- 

trisulphonic 

acid + /S- 

naphthol. 


1896. 


BONINGER. 

Sandoz k Co. 
Eng. Pat. 4703*'. 
Am. Pat. 584981. 
Fr. Pat. 264279. 


Appearanoe of dyestnffs : dark bronzy or blue i>owders.— In watar: 
violet to pure blue solutions.— On addition of hydroohlorlo add : 
bluish violet to blue precipitates.— On addition of oanstto aoda : 
reddish violet solutions.— In oono. snlphnrlo add : greenish blue 
solutions ; violet precipitates on dilution.— Dye : cotton and mixed 
fabrics violet to pure blue shades fast to alkalies. 


3nzidine. 


(1 : 8)-Amido. 

naphthol- 
monosulphonic 
acid S or di- 
sulphonic acid 
SS + naphthol- 
sulphonic acid. 


1894. 


MOLLER. 

Berlin Aniline Co. 


Appearanoe of dyestnib : violet powders.— In water : Chicago Blue 
4 R gives a violet blue, Columbia Blue R a ptu« blue, solution.— 
On addition of hydroohlorto add : blue flocculent precipitates.— 
On addition of oanstto soda : Chicago Blue 4 R becomes reddish 
violet, Columbia Blue R blue.— In oono. snlphnrlo add : com- 
flower blue solutions ; violet precipitates on dilution.— Dye : cotton 
direct blue. 


9nzidine. 


Amido- 

naphthol-sul- 

phonic acid G 

(or 7) in acid 

solution 

(2 mols.). 


1889. 


L. Gans. 

L. Cassella k Co. 

Eng. Pat. 16699*. 

Ger. Pat. 55648*. 


Appearanoe of dsrestnff: blackiuh brown powder.— In watar: 
reddish violet solution. —In aloohd : insoluble.— On addltton of 
hydroohlorto add to the aqneons sdntton : violet black pre- 
cipitate.— On addltton of oanstto soda to the aqneons sdntton : 
no change.— In oono. snlphurto add: greenish blue solution; 
reddish violet precipitate on dilution. —Dyes: unmordanted 
cotton violet, foirly fast to light, washing, and acids ; wool and 
silk from neutral baths very fhst shades. Employed also for 
mixed materials. 


mzidine. 


Amido- 

naphthol-sul- 

phonic acid G 

(or7) in alkaline 

solution 

(2 mols.). 


1889. 


L. Gans. 

L. Cassella k Co. 

Eng. Pat. 16699*. 

Ger. Pat. 55648*. 


Appearanoe of dyestnff: black powder.— In watar: violet black 
solution.— In aloohol : sparingly soluble.— On addltton of hydro- 
chloric add to the aqneons solntton: blue precipitate.— On 
addltton of oanstto soda to the aqneons solntton : violet solu- 
tion.- In oono. snlphnrto add: blue solution; rpddish bine 
precipitate on dilution with water.— Dyes: unmordanted cotton 
grayish violet ; after diasotisation on the flbre can be developed to 
a black fhst to washing, light, acids, and alkalies. 



Blue R is tolidine, and for Trisulphone Blue B is dianisidine. 
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No. 



216 



Commercial Name. 



Scientific Name. 



Alkali Yellow B. 
[D.] 



Sodium salt of 

diphenyl-disazo- 

salicylic-dehydro- 

thio-toluidine- 

sulphoDic acid. 



Empirical Formula. 



^33^22^68206^^ 



[1] 



Constitutional Formula. 



C«H, [4] - N, - NH . C,H, • C<^>C<,H,{^°»j, 



C,H,[4]-N,-[4]C,H3{[JjgH^, 



217 



Congo Orange G. 



Sodium salt of 

diphenyl-disazo- 

phenetol-^-naphthjl- 

amine-disulphomc 

acid. 



CgoHasN^SgOyNag 



[1] 



C,HJ4]-N2-[4]C,HJ1]0C,H, 



^6H4[4]-N,-[l]CioH, 



2 
31 
6 



NH, 

SOjNa 

SOgNa 



218 



Ozamine Orange G. 

[Bemy,] 



Sodium salt of 

diphenyl-disazo- 

phenol-m-tolyleno- 

diamine-oxamic acid. 



C„H2iN,0^Na 



[1] 



C«H,[4]-Nj-[4]CeH,[l]OH 



C6Ha4]-Nj-[4]C,H,- 



2 



NH 

NH.CQ.COjNa 

CH3 



219 



Pyramidol Brown 
BO. [Pick Lange.] 



Sodium salt of 

dipheny 1 -disazo- 

oi-resorcin. 



^24^18^404 



[1] 



C6HJ4]-N2-[4]C,H3{ 



C6H4[4]-N2-[4]C,H3{[j; 



1 

[3 
1 



OH 
OH 
OH 
OH 



220 



Chrysamine 0. 

[By.] [A.] 



Sodium salt of 

diphenyl-disazo-bi- 

salicylic acid. 



C^eHi^N^OeNa, 



[1] 



C,H,[4]-N = N-[4]CeH3{ 
C,HJ4]-N = N-[4]C,H3{ 



1 
2 

1 



OH 
CO.^H 
COjH 
OH 



221 



Cresotine Yellow 
0. [A,] [By.] [0.] 



Sodium salt of 

diphenyl-disazo-bi-o- 

cresol-carboxylic 

acid. 



CogH-^N.OjNa, 



f r 



C,HJ4]-N,~[4]C,H2. 



[1] 



^«Hj4]-N3-[4]CeHJ[2: 

I [6] 



11 

2 

61 

1 

2 

6 



OH 

CH3 

COjNa 

OH 

CH3 

COgNa 



222 



Oloth Orange. 

[%] 



Sodium salt of 

dipheny 1 -disazo- 

resorcinol-salicylic 

acid. 



««Hi;NANa 



[1] 



C.H,[4]-N = N-C,H,{[JjgH 



C,Ha4]-N = N-[4]C,H,{[J]g2 



223 



Oloth Broini B. 

[By] 



Sodium salt of 

diphenyl-disazo- 

salicylic-naphthol- 

sulphonic acid. 



f\-9N,8N40;SNa, 



^^^C«Hj4]-N = N-C.H3{WgJ^^ 
C^,H, [4] - N = N - C,,H,{ J^sN* 
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Kiethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 


ED Ckimpound 
firom 


Combined with 


snzidine. 


Amido- 
naphthol-sul- 
phonic acid 6 

(or 7) + 

m-phenjrlene- 

dianune. 


1889. 


L. 6an8. 
L. Cassella k Co. 
Eng. Pat. 16699». 


Appearanoe of dyettnff: blackish powder.— In water: insoluble 
cold, sparingly hot to a brown red solution.— In alo(fliol ; brown- 
ish red solution.— On addition of hydrochlorlo add to the 
aqneooi solntton : chocolate brown precipitate.— On addition of 
caustio soda to the aqnaoos lolntion: purplish brown preci- 
pitate.— In oono. snlphurio acid : bluish violet solution ; purplish 
brown precipitate on dilution.- Dyes: unmordanted cotton dark 
violet brown, tolerably Ikst to light, washing, alkalies, and acids. 
Can be developed to faster shades on the fibre. 

• 


inzidine. 


Amido- 
naphthol-sul- 
phonic acid y 
+ 1 : 8-amido- 
naphthol-di- 
sulphonic acid 
H. 


1890. 


Gans k Hoffmann. 

Oer. Pat. 68462". 

Fr. Pat. 233032. 


Appearanoe of dyestoff: grayish blue powder.— In water : reddish 
blue solution.— On addition of taydrooblorio add : violet colora- 
tion.— On addition of canBtlo aoda : reddish violet coloration.— 
In oono. lulpliiirlo add : blue solution ; violet precipitate on 
dilution.— Dyes : black blue on unmordanted cotton ; on diazo- 
tisation and development it gives dark blue and black shades. 


mzidine. 


2 mols. of 

2 : 5-Amido- 

naphthol-7- 

siilpnonic acid 

(in alkaline 

solution). 


1893. 


Bernthsen k Julius. 
Bad. Anil, k Soda Fabrik. 
Eng. Pat. 2614«. 
Am. Pat. 521096. 
Fr. Pat. 227892. 
Ger. Pat 76469. 


Appearanoe of dyestoff: dark glistening powder.— In water: 
reddish violet solution.- On addition of hsrdroohlorlo add or 
camtlc soda : violet precipitote.— In oono. lulphnrlo add : pure 
blue solution ; violet precipitate on dilution.— Dyes : unmordanted 
cotton reddish violet; moderately fkst to washing but not to 
light Can be diazotised and developed on the fibre. 


inzidine. 


Ethyl-amido- 
naphthol-sul- 
phonic acid y 
+ 1 : 8-amido- 
naphthol-disul- 
phonic acid H. 


1896. 


C. Ris k G. Simon. 

J. R. Geigy k Co. 
Eng. Pat. 2771* 
Am. Pat. 666164. 

Ger. Pat. 103149». 
Fr. Pat. 260697. 


Appearanoe of dyestoff: dark gray powder.— In water : dark bine 
solution.— On addition of hydrooblorlo add : dark violet pre- 
cipitate.— On addition of oaottlo aoda : dark violet solution.— 
In oono. solphorlo add : blue solution ; dark violet precipitate 
on dilution.— Dyea : unmordanted cotton black blue. 


snzidine. 


2 mols. Amido- 

naphtbol-di- 

sulphonic acid 

H (in alkaline 

solution). 


1890. 
1890. 
1890. 


Rudolph. 

Bammann k Ulrich. 

M. Hoffmann. 

Fr. Bayer k Co. 

Eng. Pat. 13443*>. 

Am. Pat. 464136. 

Fr. Pat. 210033. 

L. Cassella k Co. 

Eng. Pat. 1742»». 

Ger. Pat. 74593. 


Appearanoe of dyestoff: slate gray powder.— In water: reddish 
blue solution.— In alcohol : insoluble.— On addition of hydro- 
chlorlo add to the aqoeooa lolotlon : no change.— On addition 
of oaustlc soda : no change of colour.— In oono. solphorlo add : 
blue solution; violet on dilution with water.— Dyes: unmor- 
danted cotton blue. 


inzidine. 


2 raols. Dioxy- 

naphthoic- 

sulpnonic acid 

(from ^-oxy- 

naphthoic acid 

ofm.p. 216" by 

disulphonation 

and soda 

fusion). 


1891. 


J. Schmid. 

SociAtA pour l*Indu8trie 

Chimique a BAle. 

Eng. Pat. 14253«. 

Am. Pat 493564". 

Fr. Pat 220468" 

Ger. Pat. 75258. 


Appearanoe of dyestoff : grayish black powder.— In water : sparingly 
soluble cold, eo-sily hot with a violet colour.— In aloohol : insol- 
uble.— On addition of hydrochlorlo add to the aqoeoos solo- 
tion : bluish gray precipitate.— On addition of caustio soda to 
the warm aqueous sdotlon : dull violet red.— In oono. solphorlo 
add: blue solution; bluish gray precipitate on dilution with 
water.— Djres : unmordanted cotton reddish gray to bluish black 
shades fast to light. 


inzidine. 


1 : 7-Dioxy.2- 

naphthoic-4- 

sulphonic acid 

+ m-tolylene- 

diamme. 


1894. 


MULLRR. 

Am. Pat. 624070**. 


Appearanoe of dyestoff : black powder.— In water : violet snlution. 
—On addition of oaostlc soda : solution redder.— On addition 
of hydrochlorlo add : solution bluer.— In oono. solphorlo add : 
blue solution ; blue precipitate on dilution.— Dyes : unmordanted 
cotton reddish violet. 
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Nn. CommercUl Nuno. 



Direct Indigo 
Bltw SH. [/.J 



■'\ AllwllDwk 
Brown a * V. 

; I'M 

Alkmi Kod 

I llr<r»ii.11l. I'M 

■■<■' tnurni Hud II » 

I'-M 



liluxil IM ». 

I'... I 



lna««l (hlllliuil 

(M I'-l 

I'M 



I'll"* I 



l'"J 



I"* J 



Soientific Name. 



Solium wit of 
di |ihe Q jl -diiaio- 
riioxynaphthoic- 
■ulpliunia-ktuiilo- 
iMplitbuI -duulphom 



kHiliiiii Hit iif 
ui III imiilitliiuolo 



i;„Hj„NsS^OoNajClj 



ai..lil..riKlii>l>»[>yl- 
iMii" l.l-/l-i«.lJitliyl 
■iriluanuliiEiutiie 



C„Hj„NjS,0(,N»jClj 



'i-M-/l-ii*l>hth^l- 
liu dliullihonic 



Kmliutii Halt of 
litriHlJIihouyl'd isazo 

lu] j< ry 1 lisa - 1] • jih tliul' 
iiul[>liouic acid. 



Hmlium Mit of 

•lljiliHiiylHuli>haDo- 

liiia2u-Eii-a>njiphthy1- 

|fly<:illiJ. 



K'.diiiiii Mil of 
'luuliiliu-iliiilioiiyl 
■uljiliiiue-iluiini- 

tii titiKuyl'/'- 
iiiililiiliyUiiilii". 



Empirical Formnli. 



C|,H„N^«OaN«,Cl, 



C^HijNjSOgNaj 



•^i^H^gNflOgSjNa.j 



'wIl.-NiAoS.N^ 



Constitutiona] Formula. 



CgH,i:4]-N,-i:8]C,oH, 



[I] OH 
[7] OH 
[2]COjNa 
[4]S03Na 



C8H,[4] 



■ Nj - C,oH J OH 

[ (SOgNa)j 



Mixed diaazo compounds from benzidine, tolidine, 
or dianiaidine, and 1 moL of tlie biHolphite derin- 
tive ti mtroso-^-iiEiphU]ol+ 1 moL of ui amido- 
naphthol'Bulpbonia acid. 









0H/W-'''-t'I<'.A 

• 'U''1-N,-[1]C,.H.. 



SOjNa 
6]S0^» 



C.H.[4]-N,-[4JO,H.{g?S^. 



^C-H. [4] - N. - [4] C.nH. - NH ■ OH. • COJ*i 

o,s/j 

^GgH,[4] - Nj - [4] C„Hb . NH . CH, ■ CO^i 



o,s<- I 



C,Hj(S03Na) - N = N - [1] C,oH,[2] NHC^Hj 



CjHjtSOsNa) - N - N - [1] C,|,Hg [2] NHC^Hj 



|[1]NH, 

,«"«\S0gNft I [6] NO, 

' /SO,Na ([1]NH„ 

([6] NO,, 



' Ollirr wilouri iltriml rrorn nltrobfltiildtDii 
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VIethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


Eo Compound 
from 


Ck>mbiDed with 


iiizidiiie. 


Dioxy- 

naphthoic- 

sulpnonic acid 

+ amido- 

naphthol-disul- 

pnonic acid. 




SociAxfc POUR L Industrie 

ChIMIQUE a BA.8LE. 

Ger. Pat. 83244. 
Fr. Pat. 233901. 


Dyes : cotton direct ftom a slightly alkaline, mixed fabrics from a 
slightly acid bath, indigo blue. Fairly fS&st to light, acids, and 
alkalies. 






1897. 


EL8AS8E1U 

Daul k CJo. 
Am. Pat. 611111. 
Ger. Pat. 95758. 


Alkali Dark Brown G is a dark brcjwn )K>wder.— In water : violet red 
solution.— On addition of taydroobloric aoid : the aqueous solu- 
tion becomes bluer and gives a brown precipitate.— On addition 
of oautio soda: solution becomes yellower.— In cone. lulphuric 
aoid: blue solution; brown precipitate on dilution. — Djres : 
cotton and half-wool direct dark brown. 


dchloro- 
)nzidine. 


2 mols. of 

Naphthionic 

acid. 


1896. 


H. Pfbiffeb. 

Levinstein Limd. 

Eng. Pat. 25725» 

Am. Pat. 640743. 

Fr. Pat. 265136. 


Appearance of dyettnff: brownish red powder. —In water: red 
solution.— In aloohol: red solution.— On addition of liydTO- 
ohlorio aoid to tlie aqueous solution : becomes violet —On addi- 
tion of oaustio soda : red solution.— In oonc. sulphuric add : 
blue solution, changing to violet on dilution.— Dyes : cotton 
bluish red. 


ichloro- 
nzidine. 


2 mols. of 

/S-Naphthyl- 

amine-sul- 

phonic acid 

Br. 


1896. 


H. Pfbiffeb. 

Levinstein Limd. 

Eng. Pat. 25725* 

Am. Pat. 625174». 

Fr. Pat. 265135. 

Ger. Pats. 94410 & 97101. 


Appearance of dyestuff: dark red powder.— In water or alcohol : 
yellowish rod solution.— On addition of hydrochloric acid to the 
aqueous solution: violet red.— On addition of caustic soda: 
no change.— In cone, sulphuric add : blue solution ; brown on 
dilution. -Dsres: nnmoidanted cotton yellowish red, fast to 
organic adds. 


ichloro- 
nzidine. 


2 mols. of 

/S-Naphthyl- 

amine-disul- 

phonic acid R. 


1896. 


H. Pfbiffeb. 

Levinstbin Limd. 

Eng. Pat. 25725*. 

Am. Pat. 625174» 

Fr. Pat. 265135. 

Ger. Pats. 94410 k 97101. 


Appearance of dyestuff: red powder.— In water : bluish red solu- 
tion.— In alcoliol : Insoluble.— On addition of hydrochloric add 
to the aqueous adution : slightly darker.~On addition of caustic 
soda : no change.— In cone, sulphuric add : blue solution ; red 
on dilution. —Dyes : uumordanted cotton brilliant bluish red, 
fost to acids. 


Nitro- 
inndine. 


l:4.Naphthol- 

salphonic acid 

+ salicylic 

acid. 


1892. 


Gnbhm k SCUMID. 

SociiTfc POUR lIndustbie 

ChIMIQUE i BlSLE. 

Fr. Pat. 223176«. 
Ger. Pat. 72867". 


Appearance of dyestuif: brownish red powder.— In water: red 
solution.— On addition of hydrochloric add: red flocculent 
precipitate.— On addition of caustic soda : no change.— In cone, 
sulphuric add : carmine red solution ; brownish red precipitate 
on dilution.— I>3re8 : wool from an acid bath a tolerably fi&st red. 
By subsequent chroming the shades become a bluish scarlet of 
good fkstness to light, acids, and alkalies, and very fieutt to milling. 


}nzidine- 
ilphone. 


2 mols. of 

a-Naphthyl- 

glycine. 


1891. 


KiNZLBERGER k Co. 

Ger. Pat. 74775. 


Appearance of dyestuif : dark powder.— In water : bordeaux red 
solution.— In alcohol: bluish red solution. —On addition of 
hydrodiloric add to the aqueous sdution : violet precipitate.— 
On addition of caustic soda : red precipitate.— In cone, sulphuric 
add : blue solution ; violet precipitate on dilution.— Dyes : un- 
mordanted cotton from a soap bath blue. 


jnzidine- 
ilDhone- 
lalphonic 
acid. 


2 mols. Phenyl - 
/3-naphthyl- 
amine. 


1883. 
1885. 


P. Gribss. 
Eng. Pat. 1099»*. 

C. DUISBEBO. 
Ber. 22, 2459. 

Fr. Bayer k Co. 

Ger. Pats. 27954» k 33088». 

J. Sec. Chem. Ind. 1890, 51. 55. 

J. See Dyers and Coloriais, 

1889, 170. 


Appearance of dyestuif: dark grayish blue powder.- In water: 
blue solution.- In alcohol: dark blue solution.— On addition of 
hydrochloric add to the aqueous solution : blue precipitate.— 
On addition of caustic soda : slow separation of a blue precipi- 
tate.— In oonc. sulphuric add : violet solution ; blackish violet 
precipitate on dilution with water. —Dyes : wool blue fh)m a 
neutral bath containing sodium sulphate, unmordanted cotton 
blue trom a neutral or soap bath. 


anzidine- 
mlphonic 
acid. 


2 mols. of 

Nitro-wi- 

phenylene- 

diamine. 


1893. 


Bernthsen k Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat. 8564»*. 

Am. Pat 545333. 

Ger. Pat. 80973». 

Ft. Pat. 238^40. 


Appearance of dyestuif: reddish powder.— In water: orange red 
solution.— On addition of hydrochloric acid or caustic soda: 
yellowish red precipitate.— In oonc. sulphuric add: yellow solu- 
tion ; yellowish red precipitate on dilution.— Dyes : unmordanted 
cotton direct bright orange red, of good fkstness to washing, adds, 
and alkalies. 



Md ^•naphthd) and Salidne T9tt9W [K-] (oitrobenxidine and 2 mols. salicylic addV 
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No. 




Scientific Nunc. 


Empirical Formula. 


Constttutional Formula. 


224 


Oloth Brown 0. 


Sodium rait of 
.liphBnyl-diau™- 

aUicylic acid. 


C^Hi^N^OjNa 




32S 


Seuzo Orange R. 


Sodium ult of 

Jiplienyl-disMo- 

atilicy lie ■ naph thionic- 


f^H,gN,,O^SNa„ 




226 


Diamine Faiit Bed. 
[C] 


Sodiiim aalt 
of diphenyl-diaszo- 
™licylic-an.ido. 


C^H,gNjO,aN8,j 


C.H,(4]-N.N-Ii]C„hJ[8 oh 
[1] 1 |[6 SO.N. 


227 


Diamine Brown 
M.[a] 


Sodium salt of 

dilihcnyl-disaio- 

ttalicylic acid-amido- 


«»H,„N,SOTNfl, 


C.H,M-N,-[4]0.H.{;j™ 
[1] 1 1]0H 


228 


Diphenyl Brown 

EN. m 


Sodiutii salt of 
d i phenyl -disBEo- 
salicylic acid-methy]- 
amidouaphthol- 
sulphonic acid 7. 


C^H„N„SO,N^, 


O.H.[4l-N,-[41C.H„{J™ 

[1] 1 (1 OH 

0^H,[4] - N„ - [2]0,„hJ [7 NH(CHj) 
([3 SO^Na 


229 


Diphenyl Brown 

BN. m 


Sodium salt of 
d i phenyl -disaiio- 
salicylic acid- 
d imotny lamido- 
naphthol-mlphonic 
acid-y- 


C^HjjN^^SO-Na, 


C.H,[4]-N,-[4]e,H '[^™ 

W 1 (WOH 
C,H,[4]-N.,-[21C„H,|p N(CH^, 
([3]S0>N. 


230 


Diamine Brown 
B. [C] 


Sodium Bait of 
diphcnyl-disazQ- 
aslicylic acid-phenyl- 
amidonaphthol- 
Balphonio acid y. 


0„H^,SO,Na, 


C.H.M-N,-WC.H,{^™ 

11) (I OH 
C«HJ4]-N. -[2]C,„hJ 7 NHCgHj 
1 3 SOjNa 


231 


Oxamlne Maroon. 


Sodium salt of 
diphonyl-disazo- 
™licylicacid-li5. 
amidonaphtbol- 
Hul phonic acid. 


C^HjgNjSOjNa, 


C,H,[4]-N,-[4]0,H, ( 
C,H,[4]-N,-[2)0,.H,| 


1]0H 

2]C0jNa 

1]0H 

3]S0jNii 


232 


Ozamine Bed. 


Swlinm salt of 
di phenyl -diaazo- 
salic^lic >cid-2 : 5- 
amidonaphthol- 
Bulphonic ad.|. 


C^H,,N,SO,Na, 


C,,H,r4]^N. -f4]C„H, ( 

ml ' 

C„H,[4]-N,.-[2]C,„H. 
1 


1 OH 

2 COjNn 
1 OH 

6 NH, 

3 SO,Na 
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liethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 


loOompoand 


CkmiUned with 


1 mol. 
'nzidine. 


1 mol. salicylic 

acid -f 1 mol. 

diozynaph- 

thalene (2 : 7). 


1887. 


£. Frank & C. Duisbero. 

Fr. Bayer & Co. 
Eng. Pat. 6687"^ (amended). 

Ger. Pat. 44797*'. 

Emplojfment : 
Ger. Pat 62183» 
J. 80c. Dyers and CoIorlBts, 1889, 
170. 


Appearance of dyestuff : dark browniiih powder.— In water : brown 
solution.— lb alcohol : slightly soluble.— On addition of hydro- 
ohlorio acid to the aqoeons solution: brown precipitate.— On 
addition of oaustio soda : solution becomes reddish brown.— In 
oona sulphurlo add : reddish violet solution ; brown precipitate 
on dilution.— Dyes : chrome mordanted wool brownish yellow. 


1 mol. 
mzidine. 


1 moL salicylic 

add+l mol. 

naphthionic 

add. 


1887. 


C. DdlSBERO k G. SOHULTZ. 

Fr. Bayer & Co. 

Eng. Pat. 2218?* (amended). 

Ger. Pat 44797*^. 

Am. Pat. 447303". 


Appearanoe of dyestolT: brownish red crystalline powder.— lb 
water : orange yellow solution.— In aloOhol : nearly insoluble.— 
On addition of hydroohlorlo aoid to the aqueous solution: 
reddish violet— On addition of oaustio soda to the strong 
aqueous solution : reddish yellow precipitate.— In oono. sulphurlo 
aoid : violet blue solution ; grayish violet precipitate on dilution 
with water.— Dyes : unmordanted cotton orange fh)m an alkaline 
bath. Also dyes chromed wool. 


1 moL 
inzidine. 


1 mol. amido- 
naphthol-sul- 
pbonic add G 
(or 7) in acid 
solution + 1 
mol. salicylic 
acid. 


1889. 


L. Gans. 

L. Cassblla k Co. 

Eng. Pat 16699». 

Ger. Pat 55648» 


Appearanoe of dyestuff: brownish red powder.— In water: red 
solution.- In aloohol: soluble.— On addition of hydroohlorlo 

aoid to the aqueous solution : brown precipitAtA On addition 

of oaustlG soda to the aqueous solution : no change.— In oono. 
sulphurlo add : reddish bine solution ; on dilution with water 
brown precipitate.— Dyes: unmordanted cotton and chromed 
wool a Ikst red. 


inddine. 


Salicylic acid 

+ amido- 

naphthol-snl- 

pbonic acid 7 

(coupled 

alkaline). 


1889. 


L. Gans. 

Ger. Pat. 67857». 

Fr. Pat. 201770. 


Appearanoe of dyestuff : brown powder.— In water : reddish brown 
solution.— On addition of hsrdroohlorlo add : brown precipitate. 
—On addition of oaustio soda : soluble reddish brown precipi- 
tate. —In oono. sulphurlo add: violet, changing to brown on 
dilution.— Dyes: unmordanted cotton direct deep brown. By 
treatment with copper salts it becomes fairly fast to light and 
washing. 


inzidine. 


Salicylic acid 
+metbyl- 
amido- 
naphthol -sul- 
phonic acid 7. 


1895. 


C. Ris. 
J. R. Geigy k Co. 

Am. Pat 567413. 
Ger. Pat 103149». 

Fr. Pat. 250697. 


Appearanoe of dyestuff : blackish brown powder.— In water : dark 
red brown solution.— On addition of hydroohlorlo add : brown 
red precipitate.— In oono. sulphuric add : blue violet solution : 
brown red precipitate on dilution.— Djres : unmordanted cotton 
(lark reddish brown. 


inzidine. 


Salicylic acid 
+dimethyl- 

amido- 
naphthol-sul- 
phonic acid 7. 


1895. 


C. R18. 
J. R. Geigy k Co. 

Am. Pat 667413. 
Ger. Pat 103149». 

Fr. Pat 250697. 


Appearanoe of dyestuff : blackish brown powder.— In water : dark 
brown solution.— On addition of hydroohlorlo add : bordeaux 
red precipitate.— In oono. sulphurlo add : bluish violet solution ; 
bordeaux red precipitate on dilution.— Dyes :. unmordanted cotton 
dark brown. 


mzidine. 


Salicylic acid 

+ pnenvl- 

amidonaphtbol- 

sulphonic 

acid 7. 


1894. 


A. Weinberg. 
L. Cassella k Co. 


Appearance of dsrestuff : black brown powder.— In water: dark 
brown solution.— On addition of hydrodilorlo add : bordeaux 
brown precipitate.— On addition of oaustio soda : redder solu- 
tion. —In oono. sulphuric add : violet solution ; brown solution 
and precipitate on addition of water.— Dyes : unmordanted cotton 
dark brown, fiist to acids and alkalies, tolerably flut to light and 
washing. 


inzidine. 


Salicylic acid 

-1- 1 : 5-amido- 

naphthol-7- 

sulpnonic acid. 


1893. 


Bernthsbn k Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat. 2370». 

Ger. Pat. 82572". 

Fr. Pat. 229263. 


Appearanoe of dyestuff: blackish brown powder.— In water : ruby 
red solution .—In aloohd : easily soluble, reddish violet solution. 
—On addition of hydroohlorlo add or oaustio soda : no change. 
In oono. sulphurlo add : dark violet solution, chan^ on dilution 
to wine red.— Dyes : unmordanted cotton dark brownish red, fairly 
Ihat to acids and washing, moderately fast to light. Fastness 
increased by coppering. 


inzidine. 


Salicylic acid 

-f- 2 : 5-amido- 

naphthol-7- 

sulphonic 

acid. 


1893. 


Bkunthsen k Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat. 2614". 

Am. Pat. 555359. 

Ger. Pat. 93276". 

Fr. Pat. 227892. 


Appearanoe of dyestuff : dark brown powder.— In water : red solu. 
tion.— In aloohol : slightly soluble.— On addition of hydroohlorlo 
add to the aqueous solution : no change. —On addition of oaustio 
soda : slightly more violet— In oono. sulphurlo add : blue solu- 
tion, change<l on dilution to wine red.— Dyes: unmordanted 
cotton dark red, same fastness as preceding. 
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So. 


Commercial Name. 


Scientific Name. 


Empirical Forninla. 


Constitutional Formula. 


233 


OxanmieBad 
B. [Bemy.] 


Sodium salt of 
diphenjl-disazo-a- 
aaphthol-BDlpbonic 
acid-m-pheujleDe- 


C»H,„N^O,Na, 


CbH, [i] - Nj - [2] C,,Hj ( [Jj ^^j,^ 


234 


Diamine Scarlet 


Sodium Bah of 

diphenyl-diBazo- 

phenetol-S-naphthoI- 


C„H^N,0,S,Na, 


CsH,[4]-N = N-[l]C,H,[4 OC.Hj 
[1] 1 2 (5h 
C.H,[4]-N = N-[1}C„H, 6 SO.Na 
[ 8 SOpJa 


asG 


2 R. [B.] 


Sodiuni wit of 
diphenyl-diBuo- 

diamine -^-naph th yl- 

amiDe-diaulphacic 

acid. 


C^H^NgS,0,N«4 


C,H, [4] - N^ - [1] C,„H, 3 SO,ka 


236 


3 G. [B.] 


Sodium salt of 
nitro-wphonylene- 

diamine-disul phonic 

acid. 


C^H.^N^ANa, 


1 NH^ 

CeHa4]-N,-[4]C,H3. 3 NH, 

[1] C 1 NH, 

C«H,[4]-N,-[2]C,H- JN^^^ 
6 SOjNa 


337 


Ozftmine Scarlst 


Sodium salt of 
diphenyl-disaio- 
naphtfiionic-m- 

phenylBne-diamine- 
oxamic scid. 


G^HjiNrSO^Naj 


O.H.C4)-H,-[8]C„H,( I ««!,. 
C,H.[4]-N,-t4]O.H. { I ^|=.co.oo.N. 


233 


OlTcine OorlAtb. 
[JTi.] 


Sodium Bait of 
dipheny 1 -disazo-bi - 


C^H^N.O,Na, 


C8H.[4]-Nj-[4]C„H,[I]NH-CHj.C0^'a 
CflH, [4] - N, - [4] CijHg [1] NH ■ CHj . COjNa 


239 


OlrdnaBud 


Sodium salt of 
dipbenyl-diwoD-B- 


C«H,.N,SO,Na, 


0,H,t4]-N,-[4]C„H,[l]NH.CH,.CO,N. 
O.H,[<)-'',-[!]C„H,{[ljs,^. 


240 


Oongo Bed. 

[A-UBy.] 


Sodium salt of 
diphenyWisazo-bi- 

naphthionic acid. 


C»,H^N,0„S,N», 


^ C,H,[4]-N-N-[J]0„H,{[; 
'''o.H,C41-N.N-[2)C„H,{[J 


NH, 
NH, ' 


241 


BriUiant Oongo a 

[A.] [By.] 


Sodium salt of 
diphenyl-disaiop. 

n»pbthylamine- 
snl phonic-^- 

uaphthyUmine- 
disnlphonic acid. 


C„H^N,0,8,Na3 


0,H,[4]-N-N-[1]0„H, f? 

t'li [e 

C,H,[4]-N.N-[l]0,.H,|[a 


80,N. 
SO,N. 
SO,N» 
NH. 



• DiamlnaBoarlat IB(C.]belinigat(i tfaaMoieiraapibut libliuf. AJlicd prodactiare alaoDUmlMBwdMu B [C:)udIN 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


xo Oompoimd 
from 


Combined with 


enzidine. 


a-Naphthol- 
sulphonic 

acid (1:4) + 

ffi-phenvlene- 
oiamine- 

ozamic add. 


1894. 


Makkfeldt. 
Eng. Pat. 22114. 
Fr. Pat 262140. 


Appearanoe of dyestnff : bUck powder.— In water : red solutioD.— 
In aloohol : soluble. —On addition of hydrochloric acid to the 
aqneons solution: brownish red precipitate.— On addition of 
caustic soda: cherry red solution.— m oono. sulphuric add: 
pore blue solution ; bluish red precipitate on dilution. —Djw : 
unmordanted cotton direct bluish red, which can be diazoUsed 
and developed on the fibre, giving dark shades. 


ylation of the d^estuff from 
Azotised benzidine. /9-naph- 
>l-diiiu1phonio add 0, and 
phenoL 


1889. 


A. Weinberg. 

L. -Gaasella & Co. 

Eng. Pat 12560». 

Am. Pat 426845. 

Ger. Pat 64084* dependent 

on 40954. 

Fr. Pat 200152. 


Appearance of dyestuff: reddish crystalline powder.— In water: 
red solution.— In aloChol: slightly soluble.— On addition of 
hydroohlorlo add to tlie aqueous solution : brownish red.— On 
addition of oaustio soda to tlie acpieous solution : no change. 
In oono. sulphurlo add : violet solution ; brown on dilution. 
Dyes : wool and silk scarlet from an acid or neutral bath, cotton 
from an alkaline bath. 


snzidiiie. 


/S-Naphthyl- 

amine-disul- 

phonic acid R 

+ nitro-m- 

phenylene- 

diamine. 


1899. 


Bebnthsen & Julius. 

Bad. Anil. & Soda Fabrik. 

Eng. Pat 6827». 

Am. Pat 631611. 

Ger. Pat 107781». 

Fr. Pat 280914. 


Appearanoe of dyestuff: reddish brown powder. — In water: 
sparingly soluble with a yellow colour and brownish red fluor- 
escenoe.— On addition of hydroohlorio add or caustic soda : no 
change.— In oono. sulphurlo add : blue solution ; yellowish red 
on dilution.— Djres : unmordanted cotton reddish orange of good 
futness to washing, heat, alkalies, and sulphur. 


inzidine. 


Nitro-m- 
phenylene- 

mamine+tn- 
phenylene- 

diamine-disul- 
phonic add. 


1898. 


Bebnthsen & Julius. 

Bad. Anil. & Soda Fabbik. 

Eng. Pat 18506". 

Am. Pat 631610. 

Ger. Pat 105349". 

Fr. Pat«80914. 


Appearanoe of dyestuff: reddish brown powder. — In water: 
sparingly soluble with yellowish red colour.— In aloohd: spar- 
ingly soluble with yellowish green colour and slight brownish red 
fluorescence.— On addition of hydroohlorio add or caustic soda 
to the aqueous solution: no change.— In cone, sulphurlo add : 
yellowish red solution; brownish yellow on dilution.— Dyes: 
unmordanted cotton yellowish orange. 


tnzidine. 


Naphthionic 

add + fn- 

phenylene- 

diamine-oxamic 

acid. 


1894. 


Mabkfeldt. 
Eng. Pat 22114. 
Fr. Pat 252140. 


Appearanoe of dyestuff: reddish brown powder.— In water: red 
solution.— On addition of hydroohlorio add: violet black 
precipitate.— On addition of oaustio soda : no change.— In oono. 
sulphurlo add : pure blue solution ; violet precipitate on dilu- 
tion.— Djres : unmordanted cotton scarlet red frt>m a salt bath. 
Diazotisable on the fibre. 


inzidine. 


a-Naphthyl- 

glycine 

(2 mols.). 


1891. 

• 


KiNZLBEBOER k Co. 

Ger. Pat 74775. 


Appearanoe of dyestuff: brown powder.— In water: bluish red 
solution.— In aloohd: red solution.- On addition of hydro- 
dilorio add to the aqueous sdutlon : violet precipitate.— On 
addition of causUo soda: red precipitate.— In cono. sulphurlo 
add: blue solution; violet precipitate on dilution.— Dyes : cotton 
currant red from a soap bath. 


nzidine. 


o-Naphthyl- 

glycine+ 

napnthionic 

acid. 


1891. 


KiNZLBEKOKU & Co. 

Ger. Pat 74775. 


Appearanoe of dyestuff: reddish brown powder. — In water: 
yellowish red solution.— In aloohol : red solution.— On addition 
of hydrochloric add : violet precipitate.— On addition of caustic 
soda : yellowish red precipitate.— In cone, sulphuric add : blue 
solution ; violet precipitate on dilution.— Dyes : cotton red from 
a soap bath. 


nzidine. 


Naphthionic 
acid (2 mols. ). 


1884. 


P. BOTTIOER. 

Eng. Pat 4416»* (amended). 

Ger. Pat 28763»*. 

0. N. Witt. 

Ber. (1886) 19, 1719. 


Appearanoe of dyestuff: reddish brown powder.— In water: 
reddish brown solution. —On addition of hydroohlorio add to the 
aqueous solution : blue precipitate.— Dilute acetic add : bluish 
violet precipitate.— On addition of oaustio soda to the aqueous 
solution : reddish brown precipitate, soluble in water.— In cono. 
sulphurlo add: blue solution; blue precipitate on dilution.— 
Dyes : wool or unmordanted cotton red frx>m a neutral or alkaline 
bath ; very sensitive to acids, even organic acids. 


nzidine. 


1 mol. each /3- 
naphthylamine 
monosuiphonic 
acid j9 and di- 
sulphonic acid 
R. 


1886. 


R. Kruoener. 

Berlin Aniline Co. 

Eng. Pat. 6687*^ (amended). 

Ger. Pat. 410958^ ; third 

addn. to 28753. 

Ft. Pat 160722^. 


Appearance of dyestuff: brown powder.— In water : brownish red 
solution.— On addition of hydrochloric add to the aqueous 
solution : brownish violet precipitate.— Dilute acetic add : solu- 
tion rather bluer.— On addition of caustic soda to the aqueous 
solution : little change.— In oono. sulphurlo add : blue solution ; 
violet precipitate on dilution with water.— Dyes : cotton red from 
a soap bath ; Outer to light and acids than Congo Bed. Also used 
for mixed wool and cotton goods. 



S {C.I which dye unmordanted cotton bordeaux shades fldrly fkst to washing and Wghl \ SkA ^-uaxY i^^m ^v 
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No. 






Empirical Formula. 


Constitutional Fonnola. 


242 


Congo Corinth 0. 

[A.1 [By.] 

Cotton Corinth Q. 

[B.] 


Sodium s&lt of 

naphthol-snlphonic 
acid. 


CjjHjiNjOjSjNa, 


C.H.M-N.N-p]C,.H.{ -jOJ 
™i.H.M-N.N-mO„H.{ Jjfj^- 


243 


Congo Bnbine. [A. 


Sodium Mlt of 
diphenyl-dimzo- 

acid. 


O^H,,N,SANa, 


C.H,[4]-N,-[l]C,.H.(i™K. 


241 


Congo Violot 

[X.] 
BordwniOOV. 

[A.] 
Borde&nx Extra. 

[%1 


Sodium »lt of 
diphen]>l.diBUo-bi- 

(S-naphthoI-p- 


CajHj^^OgS^'ft, 


^^^C.H.[41-N.N-[1]0,.H,{P™^. 
C,H,[4]-N.N-[1)C,.H,([| l^" 


245 


Heliotrope 2 B. 

[By.][^-][i-] 


Sodium Mil of 

diplienjl-diBUo-a- 

H»phthol-4 : 8-di- 

»ulphonio-S-nai)hthol 

8-«ulphoDic Mid. 


C,,H„N,S.O„Na, 


C.H.[4]^N.-(1]C„H.{[|™K. 
[']| ([1 OH 
0,H,[4]-N,-[8]0„H, [4 SO.Na 
[[8 SO,N» 


21S 


TriBUlphone Violst 

B. [K S.} 

Triflulphone Bine 

a. [K. S.] 

Triimlpbone Bine 

B. [K. S.] 






^NJ«1C„H, 

\n,[iic„h. 


1 OH 
3 SO,Na 
6 BO,N. 
8 SO^. 

2] OH 


247 


Chicago Bine 4 R. 

[A.] 
Oolnmbia Bine B. 

[A.] 


Mixed disuo com- 
ponndBfrom benzidine, 
»mido-nauhthol-sul. 
phonic acid (1;8: 4) 

(l;8-.2i4), and* 




For inatonce— • 

/■[I NH, 

O.H.[4]-N,-[7]o„H, [1™ 

[I] [4]S0.N. 

O.H.[4]-N,-p]c„H.{|]™_^, 


248 


Diamine Violet N. 
[a] 


Sodium salt of 
diphenjI-diHUO-bi- 


C^H^.O^^a, 


([2)NH, 
0,H, [4] - N . N - [1] C„H,J (8) OH 

l[G]SO,N. 
L'J [2]NH, 
C.H.[4]-N = N-[1]C.,H, [SjOH 

l[8]S0^. 


349 


Diamine Black 
EO. [C] 


Sodiam salt of 
amidonaphthol- 


C„H^,0^^», 


C,H,[4)-N.NmO„ 
O.H.[4]-N-Np]0„ 


[J NH, 
H, [8 0? 

H, [8 OH 

Imso^N. 



* D'nddasorpaiwUimlD*, ■ 



Di Tiffnlpbgoa nolflt li 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


Diazo Compoand 
from 


Combined with 


1 mol. 
tolidine. 


1 mol. 
j8-naphthyl- 
amine mono- 

salphohic acid 
Br. + 1 mol. 
/3-naphthyl- 
amine disul- 

phonic acid K. 


1886. 


S. Pfaff and R. Kruoener. 

ACTIENOESELLSCHAFl' FtJR 
Ax ILINF A BR! KATION. 

Eng. Pat. 6687^ (amended). 

Ger. Pat. 410958^, 8rd addn. 

to 28753. 


Appearanoe of dyeituff: brown powder.— In water: brownish red 
solution.— On addition of bydrocliloric add to the aqaeou 
solution : reddish brown precipitate.— Dilute acetic add : colour 
somewhat bluer. —On addition of oaustio soda to the aquaoug 
solution : reddish yellow precipitate soluble in much water.— 
In oono. sulphuric add : blue solution ; brownish black precipi- 
tate on dilution— Dyes : unmordanted cotton red firom a soap bath. 


1 mol. 
tolidine. 


2 mols. 

/3-naphthyl- 

amined- 

sulphonic acid. 


1886. 


Fr. BATERandC. Duisberg. 

Ber. 20, 2910, 3160. 

Fr. Bayer k Co. 

Eng. Pat. 4846* 

Ger. Pat. 42021* dependent 

upon 28753. 

L. Cassella k Co. 

Eng. Pat. 12908" 

Ger. Pat. 48074. 


Appearance of dyestuff : reddish brown powder. In water : spar- 
ingly soluble cold, easily on boiling.— On addiUon of hydroohlorlo 
add to the aqueous solution : brown precipitate.— With acetic 
add : brownish violet precipitate.— Magnesium sulphate : pre- 
dpitates the magnesium salt; sparingly soluble In water.— On 
addition of caustic soda to the aqueous solution : red precipi- 
tate.— In oono. sulphuric add : blue solution ; yellowish brown 
precipitate on dilution with water.— Dyes : unmordanted cotton 
red from an alkaline bath. 


1 mol. 
tolidine. 

1 


1 mol. 

j9-naphtbyl- 

amine-disul' 

phonic acid R 

+ 1 mol. 

naphthionic 

acid. 


1887. 


actienoesellschaft fuii 

Anilinfabrikation. 

Eng. Pat 6687*7. 

Ger. Pat 41095«7. 

Fr. Pat 16072287. 

• 


Appearance of dyestulT: red powder.— In water: red solution.— 
In aloohol : yellowish red solution.— On addition of hydroohlorlo 
add to the aqueous solution : black precipitate.— On addition 
of oaustio soda to the aqueous solution : red precipitate.— In 
oono. sulphuric add : blue solution ; blue black precipitate on 
dilution with water.— Dyes: unmordanted cotton red from an 
alkaline bath. 


1 mol. 
tolidine. 


1 mol.*ethyl-/3- 
naphthylaminc- 
d-sulphonic acid 

+ 1 moL /3- 
naphthylamine- 

S-sulphonic 
acid. 


1886. 


E. Hassenkamp and 

C. Duisberg. 

Fr. Bayer & Co. 

Eng. Pat. 17083«. 

Ger. Pat 41761» 


Appearance of dyestuff: reddish brown powder.— In water : cherry 
red solution.— On addition of hydroohlorlo add to the aqueous 
solution: reddish violet precipitate.— Dilute acetic add: no 
change.— On addition of oaustio soda to the aqueous solution : 
scarcely altered.— In cone, sulphuilo add : blue ; reddish violet 
precipitate on dilution with water.— Dyes : unmordanted cotton 
bluish red fh)m an alkaline bath. 


1 mol. 
tolidine. 


2 mols. ethyl./3- 

naphthylamine- 

d-8ulphonic 

acid. 


1886. 


E. Hassenkamp. 
Fr. Bayer k Co. 
Eng. Pat 17083* 
Ger. Pat 41761«. 


Appearance of dyestuff: brown powder.— In water: cherry red 
solution. — On addition of hydroohlorlo acid to the aqueous 
solution : reddish violet precipitate.— Dilute aoetio acid : colour 
somewhat darker.— On addition of oaustio soda to the aqueous 
solution : no change.— In oono. sulphuric acid : blue solution ; 
\iolet precipitate on dilution with water. — Dyes : cotton bluish 
red from an alkaline bath. 


1 mol. 
tolidine. 


1 moL 

naphthionic 

acia + 1 mol. 

a-naphthol- 

monosulphonic 

acidNW. 


1885. 


S. Pfaff. 
Actiengesellschaft fuu 

Anilinfabrikation. 

Eng. Pats. 1529688 ; 2213« ; 

6687". 

Am. Pat 358865. 

Ger. Pat 39096, 2nd addn. 

to 28753. 


Appearance of dyestuff : grayish black pow<ler.— In water : magenta 
red solution.— On addition of hydroohlorlo add to the aqueous 
solution : violet precipitat^. —Dilute acetic acid : solution rather 
bluer.— On addition of oaustio soda to the aqueous solution : 
colour becomes cherry red.— In oono. sulphuric add : blue solu- 
tion ; violet precipitate on dilution.— Dyes : unmordanted cotton 
brownish violet from a soap bath. 


1 mol. 
tolidine. 


2 mols. 

a-naphtbol- 

nionosulphonic 

acid NW. 


1885. 


C. Duisberg. 

Fr. Bayer k Co. 

Eng. Pat 95108» (amended). 

Am. Pat 366078. 

Ger. Pat 3534 18». 


Appearanoe of dyestuff: bluish black powder.— In water: violet 
solution.— On addition of hydroohlorlo add to the aqueous 
solution : violet precipitate.— Dilute acetic add : no change.— 
On addition of caustic soda : the solution becomes magenta red. 
—In cone, sulphuric add : blue solution ; violet precipitate on 
dilution with water.— Dyes : unmordanted cotton grayish violet 
from a soap bath. 


Tolidine. 


m-Oxydi- 
phenylamine + 

1 : 8-amido- 

naphthol-3 : 6- 

disulphonic 

acid. 


1890. 


Rudolph. 

K. Oeiileu. 

Eng. Pat 10861»i 


Appearanoe of dyestuff: grayish brown powder.— In water: 
brownish violet solution.— In cone, sulphuric acid : blue solu- 
tion ; bluish violet precipitate on dilution.— Dyes : unmordanted 
cotton gray to dark violet blue from a boiling salt bath. By 
subsequent chroming becomes very fast to washing, alkalies, and 
acids, but not to light or chlorine. 
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So. 




Scientific N«nB. 


Empirical Formula. 




2S0 


Diamine Brown V. 


Sodinm salt of 
diphenyl-diasK.- 
Iihenvlene-dismine- 
unidoluphtbal- 
salphonic acid. 


C^H^ASN- 


I 2 NH, 
C,HJ4]-N~N[7]0„H, 8 OH 
[1] 1 Is SO,N. 
C.H,[41-N-N-[410.H,{[Jl^g< 


251 


Diamine Black 

be: [0.] 


Sodiam Mlt of 
diphenyl-diMzo- 
unidoiiaphthol. 
snlphouio Kid. 

dimlphonio >cid. 


0„H„N.S,0„N,>. 


[2]NH, 
^'AW-Ni-C'lf^ioHi 8]0H 

s]Sopj. 

[11 1 1]NH, 
O.B.[4)-N,-[7]C„H, [^j°«^. 

[[eiso^a 


252 


Ozamlna Violet 
[A] 


Sodium salt of 
amidonaphtbol- 


0^H^,8,0.N^ 


( 2 NH, 
C,H,[4)-N,-[e]0„H, 5 OH 

CgH. [4] - Nj - [6] C,.H. ft OH 

{ 7 SO^-i 


253 


Diphenyl Blue 
Blade. [C] 


Sodium mlU of 

GtlijI-amidonaphthol- 

sulphonio-amido- 

naphthol-diBalphonic 

acid. 


C„H^N.S.O„N^ 


2 NHCjH, 
CbH. [4] - N, - [7] C.yH a OH 

6 SO,Na 

[1] f 1 sA, 

C.H.[4]-N,-[7)C„H. »0J 

[ 6 SO,N» 

1 


254 


Diamine Blue BB 

[C] 

Benzo Bine BB. 

[By.] [L>v.-] 

Congo Blue 2 BZ. 

[A.] 


Sodium salt of 
cliphenyl-disazQ-bi- 


0„H,^,0„S,Ni. 


C,H.[4]-N.N[7]0„H, 
[1] 

C.H.[41-N.N[7)C„H, 


1]NH, 
8] OH 
3]S0,N. 
6 SOjNa 
1 NH, 
8 OH 
3 SO,Na 
6 SO,Na 


25G 


Direct Gray E. 


Sodiam salt of 
di|ih8ii;l.diaa»i-bi- 

sulphonio acid. 


C»H..N,0,.S,N«, 


C,H, [4] - N = N - C,oH^OH),(COsNa) (SO^Na) 
C.H, [4] - N . N - C„H,(0HyC0pi.) (SO.N.) 


256 


Direct Violet R. 
[BL] 


Sodium salt of 
diphenyl.diM«o. 

dioxynaphthoic- 


0„H^,SO,N. 


Csll4[4]-N„-[4]CaHj 
[1] 

O.H.[41-K,-[81C,.H, 




NH, 
NH, 
OH, 

1 OH 
7 OH 

2 CO,N&' 
4 SO,Na 
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Combibal Irilb 

naphthoic- 
<ulj>bouic scirl 

laphlhol-dimil 
pbanic acid. 



2 mola. of 
j3-Naphtliyl- 



iS-Naplithyl- 
phoniu acid U. 



S00|£t11 PUITK LlNUUli 

CUIMIQI'E A BiKLE 

Ger. Pat. S3244. 

Fr. Pat. 233B01. 



Am. I'aL 611111. 
Gar. I'at. 85758. 



H. PfKlFFEH. 

LEViNSTBm Limd. 
Eng. Pat. 25725". 

Am. I'at. 640743. 

Fr. Pat. 265135, 



H. PrKIFFBB, 

Lktinstkin Unid. 

Bug. Pat. 25725"'. 

Am. Pat. 625174". 

Fr. Pat. 205185. 

Oer. Pata. 94410 k 97101. 



H. Pfeiffek. 
LeviNBTSiN Limd. 
Eng. Pat. 35725*. 
Am. Pat. 826174*. 
Fr. Pat. 26B135. 
Gar. Fata. 94110 & 97101. 



■Ugbtly H 
lUtoUM. 



m 



eolutJan.— On addlUon of hrdToeUnrlo sold : Uiu 



ytUatl: ImHoiab ml ivwdDr.— In waMr: 
■oIuHon. — In aloohal: nd lululiuii. — Od addition ol byi 
oUorlOBOld to tlw aqnsoai Mlutlon : tio<:i:iiiia> vioka.— On h 
Uon of cautlD *oda: red aolutlan.— In oono. nilpbuna a< 
bliia KiLulJun. chiDgiDg lu vluM on dilullou. — D;u : bo 



Appearanoa oI ayBitnlT: l 



Appaaraaca or dyoitull ; rrd ij-<u.JiT.-In waut : hliiioli n-d u:lii. 
lion.— In aloohol ^ Insoluble— On addition oF bydrooblorlo aold 
10 tha aqneoua solution : ilii^htly ilarki^i.-On addition orsaiutlo 
Kda : DO chuigu.— In oona. nlphotla add : bl»c solution ; ttA 
on dilution. —!>;•* : numordanted cutton biilllaut blnlsb red, 
fMt toiclclL 



. :4-Napbthol 
lulphonic auiil 



Socierfe POUK l'Inudbteik 
CHimquB i. BasLB. 
Ft. Pat. 223178»». 
Ger. Pat. 72887". 



.ppoaranco of dyettuB: bniwiush n-U |«Ki!i=r. — In watar : red 
solution.— On addition of bydTacUortD add; nnl noiculeiit 
pmlpitite.— On addition of oanitlQioda : □>> chingi?.— In oono. 
■nlpborlc add : camiioe ml sulutluu; broviilib nd preclpllatd 
on dllLitlon.— Dtoi : wool from an acid bath a tolccmblj Dut red. 
Br mbsBiiainit cbnniing tho >luid» bmnis a blnjsb Harist of 
goal CUtneu lo light, acids, and alksllea. and retj hit to lolUlB?. 



i-Napht!ijl- 
glycine. 



1 ml Dululioii. — On addition at 
ooi HilatlDU : violet prHiplUlr.— 
ml jimclpltab;.— In oono. nilpharlo 
wlplute OD dllutlon.~[>roi ; on. 



P. Gbjesb. 
Eng. Pat 1099*. 

C. DlIlEBEitG. 

Bee. n. im, 

Fh. Bayer tc Co. 

(l«r. Pats. 27954** « 33088" 

J. Soc CbsiB. tod. INO, EI, a. 

" ren and Coloristi, 

law, 170. 



0. eolphurlB add ; ilolnt 



°ffi 



2 nioU. of 
Nitro-m- 

phanylanu- 
diamioe. 



BEiiNTua&ii & Julius. 

iD. Akil. & Soda Faiicik 
Eng. Pat. 8564". 
Am. Fat 545338. 
Ger. Pat. 80973", 
Fr. Pat. 238°40. 



Appaaranoe of dysitulf: reddiib powdur,— In water: umngv 
solDtlOD.— On addition of bjdioiIbliKia aold or oaiutlo K 
yelloiriili red preciiHtale.— In oono. inlplinrlo add : r<:lluir > 
Uon; yatlowiih »d precipitate on dilution,— Dysi: uuJTiotdiT 
cotton dfcActbriebtofangarad.of good l^totaa to wuhln&ac 



la TeUflir [K,] (nltrobenildlnc 
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No. 




Soientific Name. 




ConstituUonAl FonntiU. 


257 


Direct Indigo 
Blue BN. [/.] 


Sodiom salt of 
dipheD^l-disazo- 
dioi;tisphthoic- 
sulpboDio-sinida' 

acid. 


OjjHigNjSjOuNa, 


1]0H 

CgH^[4]-Nj-C,„Hs OH* 

i(SO,Na)s 


2S8 


AlkaUDark 
Brown G ft V. 

Brown 3 R. [D.] 






Mixed Aiaaxo compounds from benzidine, tolidine, 
or dianisidine, and 1 moL of the biaulphite deriTi- 
tive of nitro8o-/3-naplithoI+ 1 moL of sn amido- 


259 


Dlanol Red 2 a 

[L«..] 


Sodiam salt of 

diohlor<KiiphoDyI- 

diBazo-binaphthioDic 

aoiJ. 


D^H^.S,O.Na,Cl, 


™WrN,-c.,c,.H.{njr„% 


260 


Dianol Bed B. 


SodiDin rait of 
disazo-bi-^-iuphthjI- 


0„H^N,SANa,Cl, 




2C1 


Dianol Brilliant 

Eod. [Lev.] 

Tolnylene Bed. 

[0.] 


Sodium »a1t of 

d iaazo-M -f^- ua phthy 1 - 

acid.*^ 


C^„NAO„Ha«CI, 


i 2 NH, 
nil 1 ' -N,-[11C,„hJ 3 SO,K. 
".•^i 3 CI 1 e SO.N> 
I „ / 3 CI ( » "H, 
'-."■I 4 -N,-[lJC„n,- [3]SO,N. 


202 


[nuiy-] 


Sodium salt of 
n itrodi phony l-dieazo- 
Balicylic-fl-n»phthol- 


CjgHi^NjSOgNaj 


™A.H.W-N.-WC.H.{CnOH^^ 


263 


Glycine Bine. 

[Ki.] 


Sodium aalt of 

diphenyUttlphouB- 

diaam-b.-o-iiaphthjI- 

glycina. 




CbHj[4] - Nj - [4]CioHg ■ NH . CHj ■ COjN« 
0,S< 1 

^C,H,[4] - N, - [4] C,.H, . NH . CH, ■ CO,N» 


264 


Solphone Azonne. 


Sodium salt of 
diiiu1pho.dii>heDyl- 

bi-phenyl-^- 
naphthyUniine. 


C«H«N.0^.N4, 


.C.H,(SO,N.) - N - N - [1] 0,.H,[2] NHC,H, 
^C^Hj(S03Nii) - N = N - [1] Ci^Hg[2] NHCnH, 


26S 


Pyiainine Orange 
E. [/J.] 


Sodium salt of 
disnlpliDdiplieiiyl- 

disaio-bi-mtro-ra- 


Cj«Hi8N„0,,SjN&j 


[I 

1 ;so,N. [1 

'-•"•t[4]-N,-[4)C,H,. [3 


NH^ 
NH, 

^0^ 
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[ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


> Compoand 
firom 


Ck>mbined with 


izidine. 


Dioxy- 

naphthoic- 

sulpnonic acid 

+ amido- 

naphthol-disul- 

pnonic add. 




Socii^tI: pour l'Industkik 

CUIMIQUE k BASLE. 

Ger. Pat. 83244. 
Fr. Pat. 233901. 


Dyes : cotton direct from a slightly alkaline, mixml febrics from a 
slightly acid bath, indigo blue. Fairly fost to light, acids, and 
alkalies. 






1897. 


Elsasseu. 

Dahl & Co. 

Am. Pat. 611111. 

Ger. Pat. 95758. 


Alkali Dark Brown is a dark brown i>owder.— In water : violet red 
solution.— On addition of hydroohloric acid : the aqueous solu- 
tion becomes bluer and gives a brown precipitate.— On addition 
of oaustio soda: solution becomes yellower.— In oonc. inlphnric 
acid: blue solution; brown precipitate on dilution. — Dyes: 
cotton and half-wool direct dark brown. 


chloro- 
izidine. 


2 niols. of 

Kaphthionic 

acid. 


1896. 


H. Pfbiffer. 

Levinstein Limd. 

Eng. Pat. 25725». 

Am. Pat. 640743. 

Fr. Pat. 266135. 


Appearanoe of dyestnlT: brownish red powder. —In water: red 
solution.— In alcohol: red solution.— On addition of hydro- 
dilorio add to the aqueous solntion : becomes violet— On addi- 
tion of canstio soda : red solution.- In oono. snlphnric acid : 
blue solution, changing to violet on dilution.— Dyes : cotton 
bluish red. 


ohloTo- 
uddine. 


2 mols. of 

/S-Naphthyl- 

amine-8ul- 

phonic acid 

Br. 


1896. 


H. Pfeiffer. 

Levinstein Limd. 

Eng. Pat. 25725«». 

Jxm. Pat. 625174» 

Fr. Pat. 265135. 

Ger. Pats. 94410 & 97101. 


Appearanoe of dyestolT: dark red powder.— In water or alcohol : 
yellowish red solution.— On addition of hydrochloric add to the 
aqueous solntion : violet red.— On addition of caustic soda : 
no change.— In cono. sulphuric add : blue solution ; brown on 
dilution. -Dyes: unmordanted cotton yellowish red, Oust to 
oxganic acids. 


chloro- 
izidine. 


2 niols. of 

/5-Naphthyl- 

amine-disul- 

phonic acid R. 


1896. 


U. PfeiffefL 

Levinstein Limd. 

Eng. Pat. 25726*. 

Am. Pat. 626174". 

Fr. Pat. 265135. 

Ger. Pats. 94410 k 97101. 


Appearance of dyestulT: red powder.— In water : bluish red solu- 
tion.— In alcohol : insoluble.— On addition of hydrochloric add 
to the aqueous sdution : slightly darker.~On addition of caustic 
soda : no change.— In cono. sulphuric acid : blue solution ; red 
on dilution. —Dyes : unmordanted cotton brilliant bluish red, 
fast to acids. 


fitro- 
uddine. 


1 : 4.Naphthol- 

snlphonic acid 

+ salicylic 

acid. 


1892. 


GnBHM & SCHMID. 

Soci^fe POUR l' Industrie 

Chimique 1 BiSLE. 

Fr. Pat. 223176". 

Ger. Pat. 72867". 


Appearance of dyestuff: brownish red powder.— In water: red 
solution.— On addition of hydrodilorlo add: red flocculent 
precipitate.— On addition of caustic soda : no change.— In cone 
sulphuric add : carmine red solution ; brownish red precipitate 
on dilution.— Dyes : wool from an acid bath a tolerably fost red. 
By subsequent chroming the shades become a bluish scarlet of 
good fiuitnMS to light, acids, and alkalies, and very Ikst to milling. 


ozidine- 
Iphone. 


2 mols. of 

a-Naphthyl- 

glycine. 


1891. 


KiNZLBERGER & Go. 

Ger. Pat. 74775. 


Appearance of dyestulT : dark powder.— In water : bordeaux rod 
solution.— In alcohol: bluish red solution. —On addition of 
hydrochloric add to the aqueous solution : violet precipitate.— 
On addition of caustic soda: red precipitate.— In oonc. sulphuric 
add : blue solution ; violet precipitate on dilution.— Dyes : un- 
mordanted cotton from a soap bath blue. 


izidine- 
phone- 
Llphonic 
acid. 


2 mols. Phenyl- 

/3-naphthyl- 

amine. 


1883. 
1885. 


P. Griess. 
Eng. Pat 1099»*. 

C. DUISBERG. 
Ber. 22, 2459. 

Fr. Bayer & Co. 

Ger. Pats. 27954» & 33088*. 

J. See. Chera. Ind. 1890, 61, 55. 

J. See. Dyers and Colorists, 

1889, 170. 


Appearance of dyestuff: dark grayish blue powder.- In water: 
blue solution.— In alcohol: dark blue solu tion.— On addition of 
hydrochloric add to the aqueous solution : blue precipitate.— 
On addition of caustic soda : slow separation of a blue precipi- 
tate.— In oonc. sulphuric add : violet solution ; blackish violet 
precipitate on dilution with water. —Dyes: wool blue flrom a 
neutnl bath containing sodium sulphate, unmordanted cotton 
blue ttom a neutral or soap bath. 


Qzidine- 

ilphonic 

add. 


2 mols. of 

Nitro-m- 

phenyleno- 

diamine. 


1893. 


Berntusen & Julius. 

Bad. Anil, h Soda Fabrik. 

Eng. Pat. 8564»*. 

Am. Pat 545333. 

Ger. Pat. 80973" 

Ft. Pat. 238^40. 


Appearance of dyestuff : reddish powder.— In water : orange red 
solution.— On addition of hydroohlorio acid or caustic soda: 
yellowish red precipitate.— In cone, sulphuric add: yellow solu- 
tion ; yellowish red precipitate on dilution.— Dyes : unmordanted 
cotton direct bright orange red, of good fkstness to washing, acids, 
and alkalies. 



id ^-napbthol) and Salidne ToUow (^0 (oitrobenzidine and 2 mols. salicylic add). 
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K<&. CommercUl Name. 



306^ Oxamine Black 
BB. [Bemy.] 



306 



Diaznrine B. 



Scientific Name. 



Sodium salt of 

dimethoxy-diphenyl- 

disazo-phenylene' 

diamine-oxamic-a- 

naphthol-sulphonic 

acid. 



Empirical Formula. 



C32H2,N,SOj^a2 



307 



308 



309 



Benzopurpurine 
10 B. [By,] 



Heliotrope B. 

[By.] [A.] [L.] 



Sodium salt of 
dimethoxy-di phenyl - 
disazo•bi-a-naphthy^ 
amine-5-8ul phonic 
acid. 



Sodiom salt of 

dimethoxy -diphenyl - 

disazo-bi-naphthionic 

acid. 



Ck>nstitutional Formula. 



[1] 



CflH3- 



^ZA^26^t^^20s^^2 



310 



311 



Azo Violet. 



Dianisidine Blue. 

[By.] [M.] 

Azophor Blue. 



Sodium salt of 

dimothox^-diphenyl- 

disazo-bi-etnyl -/3- 

naphthylamine-/?- 

sulphonic acid. 



Sodium salt of 

dimethoxy-diphenyl- 

disazo-naphthionic* 

a-naphthol-j?- 

sulphonio acid. 



Gifii^'^fi^^tL^ 



CsgHjHNeOgSjNas 



Copper derivative of 
dimethoxy-diphenyl- 
disazo-bi-^-naphthol. 



312 



313 



Benzoazorine G.* 

[By.] [A.] [L.] 
Bengal Blae G. 



Benzoazurine 3 G. 

[By.] [Lev.] 



Sodium salt of 

dimethoxy-diphenyl- 

disazo-bi-a-naphthol- 

|7-sulphomo acid. 



G^Uj,Sfi^8^a^ 



CwHMN.OioSjNaj 



Sodium salt of 

dimethoxy-diphenyl- 

disazo-bi-a-naphthol- 

j?-Bulphonic acid. 



Ohlorazol Bine 
E & 3 G [22. H.] 



Dimethoxy-diphenyl- 

disazo-bi-chloro-a- 

naphthol -sulphonic 

acid. 



C«H^N,OioS,Nas 



CMHaN^CljOioSjNa, 



C«H, 



{Pal 



-N -r4lG H /t^l^^ 

OCH * '^ t^J NH . CO . CO^'a 



-«2-iaj^0"6\[4]SOj 



Na 



[1] 



C«H,{ 



J 8 



C,H, 



(S 



OCH 



[1] 



(,„ r[3]0CH, 
V* H [4] - N = N - 



• H [3] OCH, 



[2]C,oH5{ 
[2]CioH,{ 



1 
4 
4 

rr 



'» 



NH, 
SO^a 
SOgNa 
NH, 



[1] 



g f[3]0CH, 

* *\ [4] - N = N 

" f[4]-N = N 

* n [3] OCHg 






NHC,Hj 
SOgNa 
SOjNa 
NHC,Hj 



[1] 



„ r[3]0CH, 

* H [4] - N = N 

* H [3]OCH8 



[2]C,oH6{ 



NH, 

SOgNa 

SO,Na 

orf 



ml 



C«Hg{ 
C«Hg{ 



OCHg 

-N,- 
-N,- 
OCH. 



l]C,„Hg[2]0>Cu 

nc,„H.r2io^ 



J "^lo-^e 



[1] 



r[3]OCH3 

^ H [4] - N = N 

I r[4]-N = N 

^«^3\ [3] 0CH3 



[2]C,oH5{ 
[2]CioH,{ 



OH 
SOjNa 
SOjNa 
OH 



[1] 



r[3]OCH3 
^ H [4] - N = N 

I r[4]-N = N 
^ H [3] OCH3 



[2]C,oH5{ 
[2]CioH,{ 



OH 
SOjNa 
SOjNa 
OH 



aHi[?3^?» 



[1] 



«M[4]-N,-CioH,Cl{ 

CH,/W-N2-CioH4Cl{ 
'"«*^\[3]OCH3 ^ 



[1]0H 

4 or 5] SOjNa 
1]6H 
4 or 6] SO^Na 



* BiBiOMiirliiitBiiaaiiitarKtf 
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;hod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


SompouDd 
)in 


Combined with 


iiido- 
ic acid. 


2 mols. 

Benzoyl-1 : 8- 

amidonaphthol- 

5-8ulpnonic 

acid. 


1890. 


schraube. 
Bad. Anil. & Soda Fabrik. 

Eng. Pat. geye**. 

Am. Pat. 624220»*. 
Ger. Pat. 54662». 
Fr. Pat. 206501»». 


Appearance of dyestuff : dark blae powder.— In water : blue sola- 
lion.— On addition of hydroohlorlo acid : bluish violet precipitate. 
—On addition of canstio soda : magenta red solution.— In oonc. 
inlphUTic add : pure blue solution ; violet precipitate on dilution. 
Dyes : unroordanted cotton from a salt bath pure blue ; not fiist 
to light or alkalies, and not very fiost to washing. 


aido- 
azol. 


2 mols. 
Salicylic acid. 


1888. 


R. BOHN. 

Bad. Anil. & Soda Fabrik. 
Eng. Pats. 14478* & 14479*. 

Am. Pat. 401634». 

Ger. Pat. 46438". 

Fr. Pat. 193212". 
J. Sec Dyers & Colorists, 1889, 106. 


Appearance of dyestuff: brownish yellow powder.— In water: 
brownish yellow solution.— On addition of hydrochloric acid to 
the aqueouB solution: brown precipitate.— On addition of 
oaostio aoda : orange yellow solution.— In cone, inlpharlc add : 
violet blue solution ; brown precipitate on dilution with water.— 
Dyei: unmordanted cotton from a boiling alkaline bath. 


line. 


2 mols. of 
Resorcin. 


1898. 


Pick Lange & Co. 


Appearance of dyestuff: dark brown powder.— In water : reddish 
brown solution.- In alcohol: orange solution.— On addition of 
hydrochloric add to the aqueous solution : brown precipitate. 
—On addition of caustic soda : brownish red solution.— In oona 
sulphuric add : violet solution ; blackish brown precipitate on 
dilution.— Dyes : unmordanted cotton brownish red, developed to 
a deep brown by diazo solutions. 


line. 


2 mols. 
Salicylic acid. 


1884. 


E. Frank. 
Fr. Bayer & Co. 
Kng. Pat. 9606»*. 
Am. Pat 329639. 
Ger. Pat. 31658**. 


Appearance of dyestuff: yellowish brown powder.— In water: 
brownish yellow solution.— On addition of hydrochloric add to 
the aqueous solution: brown flocculent precipiUte. — Dilute 
acetic add: brown flocculent precipitate. — On addition of 
caustic soda to the aqueous solution : reddish brown colour.— 
In cone, sulphuric add : reddish violet solution ; brown floccu- 
lent precipitate on dilution with water. — Dyes: unmordanted 
cotton yellow from a soap bath ; fast to light 


line. 


o-Cresotic acid 

+ 

m-tolylene 

diamine sul- 

phonic acid. 


1888. 


Chr. Rudolph and 

B. Priebs. 

K. Oehler. 

Eng. Pat. 7997". 

Ger. Pat. 47235", dependent 

on 31658 and 44797. 

Am. Pat. 396634. 


Appearance of dyestuff: yellowish red powder with bluish cast- 
In water: brownish yellow solution.- Dilute acetic add: no 
change.— On addition of hydrochloric add to the aqueous 
solution : yellowish brown flocculent precipitate.— On addition 
of caustic soda: solution becomes reddish orange.— In cone, 
sulphuric add : magenta red solution ; brown precipitate on 
dilution with water.— Djres : unmordanted cotton orange ; toler- 
ably fiist to light, washing, and acid. 


line. 


2 mols. of 

o-Cresol- 

carboxylic 

acia. 


1888. 


Rudolph & Priebs. 
Fr. Bayer & Co. 
Am. Pat. 394841". 


Appearance of dyestuff: light brown powder.— In water : yellov^ 
solution.— On addition of hsrdrochloric add: brown yellow 
flocks.— On addition of caustic soda: orange solution or pre- 
cipitate.— In oonc. sulphuric add : violet solution ; on dilution 
a blue precipitate becoming green and flnally yellow.— Dyes : 
unmordanted cotton yellow ; fost to light. 


line. 


2 mols. 
Tii-Tolylene- 
diamine-sul- 
phonic acid. 


1886. 


P. Fribdlandbr. 

B. Priebs. 

K. Oehler. 
Eng. Pat. 449287. 
Ger. Pat. 40905". 


Appearance of dyestuff: brownish red powder.— In water : orange 
solution.- Dilute acetic add : reddish opalescent solution.- On 
addition of hydrochloric add to the aqueous sdution : bluish 
red flocculent precipitate.— On addition of caustic soda to the 
aqueous solution : no change.— In oonc. sulphuric add : brown 
solution ; reddish precipitate on dilution with water.— Dyes : un- 
mordanted cotton reddish orange. Converted into a full fkst 
reddish brown by development with diazotised paranitraniline. 


line. 


m-Phenylene- 

diamine-oxamic 

acid + a-naph- 

thol-sulphonic 

acid (1:4). 


1894. 


Markfeldt. 
Eng. Pat. 22114. 
Fr. Pat. 252140. 

T 


Appearance of dyestuff: dark bronzy powder.— In water: bluiMh 
red solution.— On addition of hydrochloric add : violet precipi- 
tate.— On addition of caustic soda : solution becomes redder.— 
In oona sulphuric add : blue solution ; violet precipitate on 
dilution. — Dyes : unmonlanted cotton dark nnldish violet. 
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No. I Coniiiiercial Name. 



274 



276 



27d 



27/ 



'47 tt 



• jV 



/U 



Scientific Name. 



ConffO Bed 4 B. Sodium salt of ditolyl 

disazo-resorciDol- 



W [By-] 



OoBgo OrftncoB. 

[.l.l 



iiaphthionic acid. 



Sodium salt of ditolyl 

disazo-pheuetol- 

/9'naphtliylamine- 

disuiphonic acid. 



DiphMiyl Brown 
3 ON. [(}. 



Sodium salt of 

ditolyl-disazo-sali- 

oylic acid-dimetbyl- 

amidonaphthol- 

iulphomo acid. 



Benaopurpurlno 
4B* 

Ck>Uoii B«d i B 

W 
iulUtt Bed i B 

I//.) 



BeAiopttrpurine 

fi B 



Sodium salt of 
ditolyl-disazo-bi- 
naphthionic acid. 



Sodium salt of 
ditolyl-disazo-bi- 
a-naphth^lamine- 

sulphonic add. 



Beaiopurpurine B. 



xao 



DUmine Bed B. 

[X\[lhj.][L] 

IMUpurpurine 

5B. 



Sodium salt of 
ditolyl-disazo-bi- 
/3-naphthylamine- 
/3-8ulphonic acid. 



Sodium salt of 
ditolyl-disazo-bi - 
)8-naphthylamine• 

sulphonic acid. 



Empirical Formula. 



CjoHj^NjOsSNa 



CjjH^NjOySgNaj 



CjjH^NjSOTNaj 



Cj^Hj^NgOgS^Na, 



C„H^N,0^^aj 



C-wKMNaO^SgNaj 



CsiHiwNaOgSijNa, 



Constitutional Formula. 



[1] 



O w /[']^^s 
• H[4]-N = N 

^«"3\[3] CHj 



- rai o H /t^l ^^ 

- [41 H /t^l ^^ 



[1] 






• *\[3] CH, 



2]NHj 
3] SOjNa 
6] SOjNa 
- [1] CgH, [4] OC^, 



[1] 






C«H, 



-r4lCH/tl]0H 



-N. 
CH, 
CHj 
-N,-[2]C„H,- 



N(CH,)2 

OH 

SOjNa 



[1] 



f[3]CH3 

* H [4] - N = N 

I f[4]-N = N 

• H [3] CH. 



[2]CaoH»{ 
[2]C,oH»{ 



NH, 

SOjNa 

SOjNa 



NH 



2 



[1] 



C H /f^^ ^^8 

I r[4]-N = N 
^ HPJCHg 



[2] C,oH,{ 
[2] CioH,{ 



SOjNa 
SOgNa 
NHo 



' /[4]-N = N- 
«^4[3]CH3 



[1] CioHsl 



SOjNa 
SOgNa 
NH„ 



[1] 



^«"3\[4]-N = N 



[1] CxoH5{ 



NH3 
SOgNa 
SOgNa 
NH« 



* Benzopurparine 4 B has aUio appeared in commeree under the following namet 
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Method of Preparation. 


1 

Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 


*«~iSr««^ Combined with 


^lethod of Employment 


1 moL 
tolidioe. 


1 mol. 
naphthionic 
acid + 1 mol. 
reeorcinol. 


1885. 


S. Pfaff. 
ACTIENOESR1.1.8CHAFT rUn 

Anilinfabkikation. 
Eng. Pats. 15296*5 and 2218»» 

(amended). 

Ger. Pat 39096^, 2nd addn. 

to 28753. 


Appearance of dyestnff: brown powder.— In water : brownish red 
Holution.— On addition of hydrochlorio aoid to the aqueous 
solution : violet precipitate.— Dilute aoetio aoid : brown precipi- 
tate.— On addition of caustto soda to tlie aipieous solution : 
scarcely altered.— In oona iulphurlo aoid : blue solution ; violet 
precipitate on dilation with water.— Dyes : unmordanted cotton 
red firom a soap bath. 


Ethylation of t]}e prodaot 

obtained bv combining 1 mol. 

of tetraioditolyl with 1 mol. of 

^naphthyUmine-disnlphonic 

acid R and 1 mol. of phenoL 


1889. 


Boroicann. 

AcTIENOESELLaCHAFT FUR 

Anilinfabrikation. 

Eng. Pat 17957* 

Ger. Pat 52328. 


Appearance of dyestuff: yellowish red powder.— In water : yellow- 
ish red solution.— In aloohol: slightly soluble.— On addition 
of hydrochlorio add to the aqueous solution: dark brown 
precipitate.— On addition of oaustio soda to the aqueous solu- 
tion : no change.— In oona sulphuric add : darlc blue solution ; 
dark brown precipitate on dilution with water.— Djres : unmor- 
danted cotton orange. 


Tolidine. 


SalioyUc acid 

+ 

dimethyl- 

amido- 

naphthol sul- 

phonio acid 7. 


1895. 


0. Ris. 

Am. Pat 567413. 

Ger. Pat 103149». 

Fr. Pat 250697. 


Appearance of dyestuff: dark brown powder.— bi water: dark 
yellowish brown solution.— On addition of hydrochlorio add : 

solution.— In cone, sulphuric add : violet blue solution ; brownish 
red precipitate on dilution.— Dyes : unmordanted cotton dark 
yellowish brown. 


1 moL 
Tolidine. 

Also oxidation 
naphthionic ac 


2 mols. 

Naphthionic 

acid. 

of tolnene-azo- 
dd (Badische). 


1884. 
1885. 


g. schultz. 

c. duisberg. 

Berlin Aniline Co. 

Ger. Pat 35615» Ist addn. 

to 28758. 

Am. Pat 829632. 

Fr. Bayer & Co. 

Eng. Pat 8803». 

Fr. Pat 167876. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat 6697". 

Fr. Pat 248210. 

Ger. Pat. 84893. 


Appearance of dyestuff: brown powder.— In water : brownish red 
solution.- On addition of hydrochloric add to the aqueous 
solution : blue precipitate.— Dilute aoetio add : brown precipi- 
tate.— On addition of caustic soda: no change of colour.— bi 
cono. sulphuric add : blue solution ; blue precipitate on dilution 
with water.— Dyes: unmordanted cotton red fh)m an alkaline 
bath, wool from a neutral bath. 

t 


1 mol. 
tolidine. 


2 mols. 

o-naphthyl- 

amine-raono- 

snlphonic acid 


1885. 


S. Pfaff. C. Duisbbro. 
Actibnoesellschaft fur 

Anilinfabrikation. 

Ger. Pat 35615* Ist addn. 

to 28753. 

Fr. Bayer & Co. 

Eng. Pat. 3803» (amended). 


Appearance of dyestuff: red powder.— In water : orange red solu- 
tion.— On addition of hydrochlorio add to the aqueous solu- 
tion : blue precipitate.— Dilute aoetio add : blue precipitate.— 
On addition of oauitlo soda to the aqueous solution: red 
solution.— In oono. sulphuric add : bine solution ; blue precipi- 
tate on dilution with water.— Dyes : unmordanted cotton red from 
an alkaline bath. 


1 mol. 
tolidine. 


2 mols. 

/3-naphthyl- 

amine-mono- 

aalphonic acid 

Br. 


1885. 


C. DUISBERO. 

Actienoesellschaft FiJR 

Anilinfabrikation. 

Ger. Pat 35615» 1st addn. 

to 28753. 

Fr. Bayer k Co. 

Eng. Pat 38038* (amended). 

Am. Pat 329633. 


Appearance of dyestuff: brown powder.— In water: reddish brown 
solution.— On addition of hydrochlorio add to the aqueous 
solution: brown itrecipitate.— Dilute aoetio add: solution be- 
comes brown. — On addition of caustic soda to the aqueous 
solution: no change.— In oono. sulphuric add: blue solution; 
dark brown flocculent precipitate on dilution with water.— Dyes : 
unmordanted cotton red from an alkaline bath. 


1 moL 
tolidine. 


1 mol. 

/S-naphthyl- 

amine-d-sul- 

phonic acid + 

1 mol. 

/3-naphthyl- 

amine-sulpnonic 

acid Tfr. 


1886. 


Fr. Bayer and C. Duisberg. 

Ber. 20, 1480. 

Fr, Bayer & Co. 

Eng. Pat 5846*. 

(".or. Pat 42021**, dependent 

u|)on 28735. 

Compare Ber. 20. 2910, 81G0, k 

S358. 


Appearance of dyestuff: reddish brown powder. —In water: bright 
yellowish red solution.— On addition of hydrochlorio add to 
the aqueous solution : bmwn prfci])itate.— Dilute acetic add : 
solution' becomes brown.— On addition of oaustio soda to the 
aqueous solution: red precipitate.— In cono. sulphuric add: 
blue solution ; brown precipitate on dilution -^ Dyes : unmor- 
danted cotton red from an alkaline bath. 

1 



B«d, FUt Soarlat, Asamine 4 B, Vlotoria Bed, Imperial Bed. etc. 
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No. 



281 



Commercial Name. 



Brilliant Congo B. 

[A.] [By.] 



282 



Scientific Name. 



Sodium salt of 

ditolyl-disazo- 

/S-naphthylamine- 

monosulphonic* 

/9-naphthylamine- 

dismphonic acid. 



Empirical Formula. 



Cs4H25NeO,S3Na3 



233 



284 



285 



286 



287 



288 



Diamine Bed 3 B. 

[C] 

Deltapurpurine 

7B. 

[By.] [A,] 



BriUiant 
Fnrpnrine B. 

[A-] [By.] 



Sodium salt of 
ditolyl-disazo-bi- 
)8-naphthylamine- 
d-sulphonic acid. 



C34H2gN,0,SjNa2 



Sodium saltof ditolyl- C^H^N^OjSjNa, 
disazo-napnthionic- 
/3-naphthylamine- 
disulphonic acid. 



Bosazurine G. 

[By.] 



Bosazurine B. 



Sodium salt of 

ditolyl -disazo-ethyl- 

/S-naphthylamine- 

sulphonic- 

/3-naphthylamine- 

sulphonic acid. 



Sodium salt of 

ilitolyl-disazo-bi-ethyl 

/3-naphtbylamine- 

sulphonic acid. 



Congo Corinth B. 

[By,] [A.] 



Sodium salt of 
ditolyl -disazo' 
napnthionic- 
a-naphthol- 
jD-sulphonic acid. 



Azo Bine. 

[By-] [A,] 



Sodium salt of 
ditolyl-disazo'bi- 

a-napbtbol- 
p-sulphonic acid. 



^36^30^6^6^2^^ 



^BS^U^tP.^'Z^^i 



C^^25^fi':^2^e^o 



^34H24N408S.,Na., 



Azo Black Blue. 

[0.] 
Azo Navy Blue. 

[0.] 



Sodium salt of 

ditolyl-disazo-m- 

o.xy-dipbenylamine- 

amidonaphthol-di- 

sulpbonic acid. 



^36^^2S^6^2^S^^2 



Constitutiomil Formula. 



[1] 



C H /t^l^^s f 






-[l]CioH4- 



NH2 

S03Na 

NH2 

SOgNa 

SOgNa 



[1] 



' /[4]-N = N 
^«"H[3] CH3 



[l]CioH5{ 



NHg 
SOgNa 
SOgNa 
NH« 



[1] 






^«^n[3]CH3 ^ 



2]NHj 
3] SOgNa 

[6] SOgNa 
1]NH2 

[4] S03Na 



V H[4] - N = N - 

I 

« 4[3] CHg 



[l]CioH5{ 



NHC2H5 

S03Na 

SOgNa 



[2]NH, 



[1] 



^jj r[3]CH, 

' /[4]-N = N 
^«^4[3]CH3 



[l]CioH5{ 



NHC2H5 
SOgNa 
SOgNa 
NHC2H5 



[1] 



n IT /[3]CH3 
^«^H[3]CHg 



[2]C,oH,( 
[2] C,oH,{ 



NHj 
SOgNa 
SOgNa 
OH 



[1] 



' r[4]-N = N 
^ H[3]CHg 



[2] C,oH,{ 
[2] CjoH^I 



OH 
SOgNa 
SOgNa 
OH 



[1] 



CAJ 



^6^8 



{['J 



-N, 
CH 



-WC^H^f 



8 



■"N2~["Pl0^3 



OH 
NHC,H, 



2 



NH 
OH 
SO.,Na 
SOgNa 
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ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


Compoand 
from 


Combined with 


mol. 
idine. 


1 mol. 
/3-naphthyl' 
amine roono- 

snlphonic acid 
Br. + 1 mol. 
/3-naphthyl- 
amine disul- 

phonic acid B. 


1886. 


S. Pfaff and R. Kruoener. 

ACTIENOESELLSCHAFT FUR 
ANILINFABRI RATION. 

Eng. Pat. 6687*^ (amended). 

Ger. Pat 41095^7, 3rd addn. 

to 28753. 


AjqiMaranoe of dyeetuff: brown powder.— In water: brownish red 
solution.— On addition of hydrochlorlo add to the aqueous 
solntian : reddish brown precipitate.— Dilute aoetlo add : colour 
somewhat bluer. —On addition of caustio ioda to the aqueous 
solution : reddish yellow precipitate soluble in much water.— 
In oono. sulphurio add : blue solution ; brownish black precipi- 
tate on dilution— Dyes : unmordanted cotton red from a soap bath. 


mol. 
idine. 


2 mols. 

/3-naphthyl- 

amme-d- 

solphonic acid. 


1886. 


Fr. Bayer and C. Duisberg. 

Ber. 20, 2910, 8160. 

Fr. Bater & Co. 

Eng. Pat. 4846» 

Ger. Pat. 42021* dependent 

upon 28753. 

L. Cassella k Co. 

Eng. Pat. 12908» 

Ger. Pat. 48074. 


Appearance of dyattuff: reddish brown powder.— In water : spar- 
ingly soluble cold, easily on boiling.— On addition of bydioohlorio 
add to the aqueous sclution : brown precipitate. With acetic 
add : brownish violet precipitate.— Magnesium sulphate : pre- 
dpitates the magnesium salt; sparingly soluble in water.— On 
addition of causUc loda to the aqueous solution : red precipi- 
tate.— In oona sulphuric add : blue solution ; yellowish brown 
precipitate on dilution with water.— Dyes : unmordanted cotton 
red from an alkaline bath. 


mol. 
idine. 


1 mol. 

/3-naphthyl- 

amine-disul- 

phonic acid R 

+ 1 mol. 

naphthionic 

acid. 


1887. 


ACTIENOF-SELLBCHAFT FUR 

Anilinfabrik ATION. 
Eng. Pat 6687*7. 
Ger. Pat 41095«7. 
Fr. Pat 16072287. 

• 


Appearance of dyestulf: red powder.— In water: red solution.— 
In alcohol : yellowish red solution.— On addition of hydrochloric 
add to the aqueous solution : black precipitate.— On addition 
of caustic soda to the aqueous sclution : red precipitate.— In 
cone, sulphuric add : blue solution ; blue black precipitate on 
dilution with water.— Dyes: unmordanted cotton red from an 
alkaline bath. 


mol. 
idiue. 


1 mol.*ethyl-j8. 
naphthylamine- 
d-8ulphonic acid 

+ 1 mol. /3- 
naphthylamine- 

d-sulphonic 
acid. 


1886. 


E. Hassenkamp and 

C. Duisberg. 

Fr. Bater & Co. 

Eng. Pat. 17083*. 

Ger. Pat 41761*. 


Appearance of dyestulf: reddish brown powder.— In water : cherry 
red solution.— On addition of hydrochloric add to the aqueous 
solution: reddish violet precipitate. — Dilute acetic add: no 
change.— On addition of caustic soda to the aqueous solution : 
scarcely altered.— In cone, sulphuric add : blue ; reddish violet 
))recipitate on dilution with water.- Dyes : unmordanted cotton 
bluish red from an alkaline bath. 


mol. 
idine. 


2 mols. ethyl-/3- 

naphthylamioe- 

S-sulphonic 

acid. 


1886. 


£. Hassenkamp. 
Fr. Bayer & Co. 
Eng. Pat 17083* 
Ger. Pat 41761*. 


Appearance of dyestulf: brown powdor.— In water: cherry red 
solution.— On addition of hydrochloric add to the aqueous 
solution : reddish violet precipitate.— Dilute acetic add : colour 
somewhat darker.— On addition of caustic soda to the aqueous 
solution : no change.— In cone, sulphuric acid : blue solution ; 
violet preci]»itate on dilution with water.— Dyes: cotton bluish 
red from an alkaline bath. 


mol. 
idine. 


1 mol. 

naphthionic 

acia + 1 mol. 

a-naphthol- 

monosiilphonic 

acid NW. 


1885. 


S. Pfaff. 
actiengesellschaft fur 

Anilinfabrikation. 

Eng. Pats. 15296* ; 2213* ; 

6687*. 

Am. Pat 358865. 

Ger. Pat. 39096, 2nd addn. 

to 28753. 


Appearance of dyestulf : grayish black powder.— In water : magenta 
red solution.— On addition of hydrochloric add to the aqueous 
solution : violet precipitat|. —Dilute acetic add : solution rather 
bluer.— On addition of caustic soda to the aqueous solution : 
colour becomes clicrry red.— In cone, sulphuric acid : blue solu- 
tion ; violet precipitate on dilution.— Dyes : unmordanted cotton 
brownish violet from a soap bath. 


mol. 
[idine. 


2 mols. 

a-naphthol- 

monosulphonic 

acid NW. 


1885. 


C. Duisberg. 

Fr. Bayer & Co. 

Eng. Pat 9510** (amended). 

Am. Pat 366078. 

Ger. Pat. 35341*. 


Appearance of dyestulf: bluish black powder.— In water: violet 
solution.— On addition of hydrochloric add to the aqueous 
solution : violet precipitate.— Dilute acetic add : uu change.— 
On addition of caustic soda : the solution becomes magenta re<l. 
—In cone, sulphuric add : blue solution ; violet precipitate on 
dilution with water.— Dyes : unmordanted cotton grayish violet 
from a soap bath. 


idine. 


m-Oxydi- 
phenylamiuo + 

1 : 8-amido- 

naphthol-3 ; 6- 

disulphonic 

acid. 


1890. 


Rudolph. 

K. Okhlek. 

Eng. Pat 10S6pi 


Appearance of dyestulf: grayish brown powder.— In water: 
brownish violet solution.— In cono. sulphuric add : blue solu- 
tion ; blui.sh violet precijiitate on dilution.— Dyes : unmordanted 
cotton gray to dark violet blue from a boiling salt bath. By 
subsequent chroming becomes very fast to washing, alkalies, and 
acids, but not to light or chlorine. 
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>f« 



Cumatmrakl Xune. 



Scientific Name. 



S2> Ckiysopheniiie. 

[/..] [A.] [By.] 



:W0 



Hessian Yellow. 
[L] [A.] [By.] 



ttit I Hessian Bordeanz. 



Sodium salt of 

disulpho-stilbene- 

disazo-phenetol- 

phenol. 



Sodium salt of 

disulpho-stilbene- 

disazo-bi -salicylic 

acid. 



Sodium salt of 

diifulpho-stilbene- 

d iitazo- oi -a-naphthy 1 . 

amine. 



Empirical Formula. 



Constitutional Formula. 



C^sHgjN.OgSjNa^ 



^2S^U^fi,^^2^tii 



CH 

II 
CH 



[1]C6H3{ 

[l]CeH3[ 



SOgNa 

N = N- 
N = N- 
SOgNa 



CflHJljOH 
C,HJ1]0C,H, 



CH - LI J ^U8\ [4] N = N - C^rJ 
a rilCH|WN = N-CeH3{ 



OH 
CO^H 
OH 
COjH 



Cg^Hg^N^SgOgNa^ 



'iii'ii 



iliM 



•liW 



HuMstan Purple N. 



Mf lUmut Hessian 
Purple. 






Sodium salt of 

disulnho-stilbene- 

diiazo-Di'/S-naphthyl- 



amine. 



Sodium salt of 

disulpho-stilbene- 

disasso-bi'/S-naphthyl- 

amine-/?- 

•ttl phonic acid. 



So<lium salt of 

disulpho-stilbene- 

dtaazo-Di'/S-naphthyl- 

amine-sulphonic acid. 



MiM/ 



HMt^mu Furple D. 



i^JM ' ttA^imXMi violet. 



Sodium salt of 

disolpho-stilbene- 

d itazo- Di-/3-naphthy 1- 

amine-sulphonic acid. 



So<lium salt of 
disulpho-stilbene- 
diaazo-o-naphthyl- 
amlne-/9-DAphthol 



0^^2i^60f,S^&., 



CH 

II 
CH 



[llCeHaf 
[l]CeH3{ 



N = N[l]C,oH,[4]NH, 



S03Na 
SOgNa 



N = N[l]C,oH,[4]NH, 



^U^22^fil^A^^4 



C34H22N60i2S,Na, 



^84H22N60i2S4Na4 



Cg^H^sNgO^S^Naj 



CH 

II 
CH 



[llCeHgJ 
[llCeHgJ 



SOgNa 

N = N- 
N = N- 
SOjNa 



C,oH,[2]NH, 
CioHe[2]NH, 



CH 



-[naH/WN=N-ti]CioHi 

LAJW^8|[2]S03Na ^ 



NHj 
SOjNa 
NH, 
SOjNa 



'-ww{{:jK_[„c„H.{gi^ 



CH- 



CH- 



l'l''.H.([!jK-(l,C„H.{(g;f. 



CH 

II 
CH 



[IJCeH^I 
[llCeHgj 



SOgNa 



2 

[4]N = N-[4 
4 
2 



C,oHJl]NH, 
N = N-[l]CioHe[2]OH 



SOgNa 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 


Behaviour with Reagents. Shade and Dyeing Properties, 

Method of Employment. 


ao Ck)m pound 
from 


Combined with 


Literature. 


Ithylation of " BriUiant 
Yellow" (preceding). 


1886. 


F. Bender. 
A. Leonhardt & Co. 
Eng. Pat. 4243*. 
Am. Pat. 3794«7. ' 

Ger. Pat. 42466. 
See Ber. 27, 8857. 


Appearance of dyeituff : orange yellow powder.— In water : spar- 
ingly Holuble cold, easily hot, with an orange yellow coloor.— On 
addition of hydrochlorio acid to the hot aqueous solatlon : 
brown precipitate.— Dilute acetio aoid : scarcely any change.— 
On addition of caustio soda to the hot aqueous solution : yel* 
low coloration and orange flocks.— In cono. sulphuric aoid: 
reddish violet solution ; blue precipitate on dilution. Dyes : un- 
mordanted cotton or wool yellow from a neutral or acid bath, silk 
from an acetic acid bath. Very fiast to light, washing, acids, and 
chlorine. 


)i&mido- 
bene-disul- 
onio acid. 


2 mols. of 
salicylic acid. 


1886. 


F. Bender. 

A. Leonhardt & Co. 

Eng. Pat. 4387» (amended). 

Am. Pat. 350229. 

Ger. Pat. 38735. 


Appoaranoe of dyestulf: ochre yellow powder.— In water : broMm- 
ish yellow solntion.— On addition of hydrochlorio acid to the 
aqueous solution: blackish precipitate.— Dilute aoetio add: 
scarcely any change.— On addition of oaustio soda to tha 
aqueous solution: cherry red coloration.— In oonc. su^huzlo 
add : reddish violet solution ; blackish precipitate on dilution 
with water.— Dyes : unmordanted cotton yellow from a nentral or 
acid bath, very fast to light but sensitive to alkalies, soap, and 
copper salts. 


)iamido- 
bene-disul- 
onic acid. 


2 mols. of 

a-naphthyl- 

amine. 


1886. 


• 
Bender. 

A. TiEONHARDT & Co. 

Eng. Pat. 4387*. 

Am. Pat. 350230. 

Ger. Pat. 38735. 


Appeanuioe of dyestulf: greenish glistening powder.— In water: 
deep red solntion.- On addition of hydrochlorio add: blue 
precipitate.— On addition of caustic soda : red precipitate.— &i 
cono. sulphuric add : bluish violet solution ; bluish violet pre- 
cipitate on dilution.— Dyes : unmordanted cotton bordeaux red, 
diazotisable on the fibre. 


Mamido- 
bene-disul- 
lonic acid. 


2 mols. of 

/3-naphthyl- 

amine. 


1886. 


F. Bender. 

A. Leonhardt & Co. 

Eng. Pat 4387* (amended). 

Am. Pat. 350230. 

Ger. Pat. 38735*. 


Appearaaoe of dyestulf: brownish red powder.— In water : cherry 
red solution.— On addition offhydrotihlorio add to the aqueous 
solution : bluish black precipitate.— Dilute aoetio add : violet 
black precipitate.— On addition of caustio soda to the aqueous 
sdution : red coloration and red precipitate.— In cone, sulphurlo 
add : blue solution ; bluish black precipitate on dilution with 
water.— Dyes : unmordanted cotton bluish red from a soap bath ; 
not fiMt to light or acids. 

• 


. moL of 
liamido- 
bene-disul- 
lonic acid. 


2 mols. of 

)8-naphthyl- 

amine-mono- 

sulphonic acid 

/5. 


1886. 


F. Bender. 

A. Leonhardt & Co. 

Eng. Pat. 4387* (amended). 

Am. Pat. 850230. 

Ger. Pat. 38735* 


Appearance of dyestulf : dark re<l powder.— In water : purple red 
solution.- In alcohol : slightly soluble.— On addition of hydro- 
chloric add to the aqueous solution : bluish black precipitate. 
—On addition of caustic soda to the aqueous solution: car- 
mine red precipitate.— In cone, sulphuric add: blue solution; 
bluish black precipitate on dilution with water.— Dyes : unmor- 
danted cotton bluish red. 


nol. of di- 
do-stilbene- 
snlphonic 
acid. 


2 mols. of /3- 
uaphthylamine 
sulphonic acid 
/3 (or a mixture 

of /3 and d). 


1886. 


F. Bender. 

A. Leonhardt & Co. 

Eng. Pat. 4387* (amended). 

Am. Pat. 250230. 
Ger. Pats. 38735* & 40575* 


Appearance of dyestulf: brown powder.— In water: cherry red 
solution. — On addition of hydrochloric add to the aqueous 
solution : brownish black precipitate.— Dilute acetic add : solu- 
tion becomes darker.- On addition Of caustic soda to the 
aqueous solution : reddish violet precipitate, soluble in water.— 
In cone, sulphuric add : violet solution ; brown precipitate on 
dilution with water.— Dyes : unmordanted cotton bluish red from 
a soap bath. 


noL of di- 
ido^ilbene 
solphonic 
acid. 


2 mols. of j8- 

naphthylamine 

monosulphonic 

acid 7. 


1886. 


F. Bender. 

A. Leonhardt & Co. 

Eng. Pat. 4387* (amended). 

Am. Pat. 350230. 

Ger. Pat. 38735* 


Appearance of dyestulf: black powder.- In water: orange red 
solution.- On addition of hydrochloric add to the aqueous 
solution : brown precipitate.— Dilute acetic add : no change.— 
On addition of caustic soda to the aqueous solution: bluer.— 
In cono. sulphuric add : violet solution ; brown on dilution with 
water.— Dyes : unmordanted cotton bluish red from a soap bath. 


mol. of di- 
ido-stilbene 
sulphonic 
acid. 


1 mol. of 0- 

naphthylamine 

and 1 mol. of 

/9-naphthol. 


1886. 


F. Bender. 

A. Leonhardt k Co. 

Eng. Pat. 4387* (amended). 

Ger. Pats. 38735* & 40575*. 

X 


Appearance of dyestulf: black powder.— In water: reddish violet 
solution.- On addition of hydrochloric add to the aqueous 
solution : blue precipitate.— Dilute acetic add : solution becomes 
bluish violet.— On addition of caustic soda: solution becomes 
bluish violet— In cone, sulphuric add: blue solution ; violet pre- 
cipitate on dilution with water.— Dyes : unmordanted cotton violet 
from a soap bath ; not fast to light, and rather sensiHve to acids. 



[ "4 ] 



1 

No. 




Scientific Name. 

1 


Empirical Formula. 


Constitational Formula. 


m 


Indamrine TS. 
[BL] 


Sodium >«lt of 
ditolyl-disazo-dioxj- 

naphthoie-su 1 phonic- 


C«H,,N,S,0„Na, 


1,h/(3]CH, hi 

^•M[4]-N,-[7]0„e, [S 


OH 

OH 

00^-. 

SO,N. 

NH, 

OH 

S0,I1. 


298 


Direct OnvB. 


Sodium aalt of 
diUil;1-disHzo-bi- 
dioxynaphthoic- 

■ulphoi^c acid. 


Ca«H„NjO„S^aj 


n „ / 3 OH, I 

ril 1 I ■* -5<.N-C,.H,(0H)rfC0^.)(S0,N.) 

C,H.{ ""*"'-" - C:„H,(0H),(0O,N.) (SO,K.} ^ 


299 


Diandjw TeUow N. 

[C] 


Sodium salt of 

ethoxy-diphenyl- 

diaaro-phenetol- 

MUcylic acid. 


C«H,,N,0,Na 


C,H,[41-N«N-[4]C.H.[ J OCA 


800 


Diunlne Bed HO. 


9odiDm wit of etboxy- 
dipheavl-disazo- 
^-naphthylamiue. 

|9-liaph tliy lanii ne - 
S-iuIphanic acid. 


Ca,HMN,O.S^ft„ 


i.H.(4]-N.N-[„C,.H.{[Ijg'ri;" 


801 


Diamine Bine 3 B. 
[C] 


Sodium salt of 
ethoxy-diphanyl- 
Jiaazo-bi-a-naphthol- 
p-Bulphonic acid. 


C^H^N^O^^a, 


^C.H.{m2a.(,,o„H.{l]??.K. 
0,H.[41-N-N-[1!)C,.H,{W^^' 


302 


Diamine Bine B 
[C] 


Sodium BBit of 

etboxy-diphenyl- 

diaBZO'S-naph tti ol • 

a^iiBulphonic- 

a-n«plithol- 


C„H^N,0,^,Na, 


([3]0C,H, fSJOH 
V«"4[4]-N = N-[1)C,A 3]S0„N« 
[1] 7]S0,N. 

C.H,[4]-N.N-[i!)C„H,{t]o&''' 


303 


Diamine Blue 
Blacks. 

[C] 


Sodium salt of 
Bthoxv-dipheiiyl- 

diauo-ainido- 
naphthol-mono- 

a-disulphonic acid. 


C«H,,N.0,,5,K», 


„„([3]0C,H, |[2]0H 
'■•MM-N-N-[1JC,.E, [3)S0.K. 

'"1 ^isr 

CflH . [4] - N = N - f is] C,„H, [ft] OH 

[[6]S0.N. 


30* 


Diamine Black 

Bate.] 


Sodiuiu Halt of 

etlioxy-diphcnyl- 

diwo-bi-amido- 

imphthol-aulphonic 

acid. 


C^H„N,0,S,Na, 


''•".{[ij °^An - m o,.H.| [ej oh" 

O.H,[4]-N.N-tll]C„H,J 8 OH 



[ 155 ] 



tXJBmO MATTERS. 



9tliod of Preparation. 



.zotised salicylic-azo-a- 
hthylamine and diazo- 
sene coupled with 1:8- 
ionaphtnol-disulphonic 
acid K. 



Benzidine (tetraz.) 




phthol- Phenylene-m- 
fphonic diamine-oxamic 
id R. acid (diaz.) 

m-phen^lene- 
oiamine. 




Benzidine (tetraz.) 



nido- 
•hthol- 
phonic 
id 7. 



Pnenylene- 

m-diamine- 

oxamic acid 

(diaz. ) 

amido- 
naphthol- 
sulphonic 

acid 7. 



Benzidine (tetraz.) 




.phthol- 
onic acid 



Phenylene- 

m-dianiine- 

oxamic acid 

(diaz.) 

>^ 
a-naphthol- 

sulphonic acid 

NW. 



Year of 
Discovery. 



Tolidine (tetraz.) 



midiT Phenylene-w- 

>hthol- diamine-oxamic 

phonic acid (diaz.) 

{id 7. ^ 

amido- 
naphthol- 
Bulphonic 

acid 7. 



Tolidine (tetraz.) 



iphthol- 
Iphonic 
ddR. 




Phenylenc-7n- 

diamine-oxamie 

acid (diaz.) 

^^ 

/3-naphthol- 

disulphonic 

acid R. 



Tolidine (tetraz.) 



Iphthol 
phonic 
d NW. 




Phenylene-w/- 

diamine-oxaiiiic 

acid (diaz.) 

/3*na phthol. 



1898. 



1894. 



1894. 



1894. 



1894. 



1894. 



1894. 



Discoverer. Patents. 
Literature. 



Elbkl. 

Kalle k Co. 

Eng. Pat 23893». 

Fr. Pat. 282619*. 



Markfeldt. 

Eng. Pat. 22114»*. 

Fr. Pat. 252140. 

Ger. Pat. 86791. 



Markfeldt. 

Eng. Pat. 221 14". 

Fr. Pat. 262140. 

Ger. Pat. 86791. 



Markfeldt. 

Eng. Pat. 221 14»*. 

Fr. Pat. 252140. 

Ger. Pat. 86791^. 



Makkfkldt. 

Eng. Pat. 221 I4W 

Fr. Pat. 252140. 

Ger. Pat. 86791**. 



Makkfeldt. 

Eng. Pat. 22114". 

Fr. Pat. 252140. 

Ger. Pat. 86791". 



Maiikfkldt. 

Eng. Pat. 22111". 

Ger. Pat. 86791. 

Fr. Pat. 252140. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyestuff ; chocolate brown powder.— In oold water : 
greenish bhie solution.— On addition of hydroohlorlo add : blue 
precipitate.— On addition of oanstio soda : blue violet precipi- 
tate.— In oono. inlphurio acid: green solution; on dilution 
greenish blue solution and dark precipitate.— Dyes : wool by the 
one-bath chrome method a fkirly dark bluish green. 



Appearance of dyestuff : bronzy powder. —In water : easily soluble. 
—On addition of hydrotihlorio acid : reddish violet precipitate.— 
On addition of oanstio soda : solution becomes cherry red.— In 
oono. sulphurio add : blue solution ; violet precipitate on dilution. 
—Dyes : unmordanted cotton from a salt bath reddish violet. 



Appearance of dyestuff : bronzy powder.— In water : easily soluble. 
—On addition of hydrochloric add : black blue precipitate- 
On addition of caustio loda : violet black precipitate.— In oona 
lulphurio add : pure blue solution ; reddish violet precipitate on 
dilution.— Dyes : unmordanted cotton black, which by diazotisa- 
tion on the fibre and development with m-tolylene diamine yields 
a very fine deep black. 



Appearance of dyestuff: dark bronzy powder.— In water: bluish 
red solution. — On addition of hydroohlorlo add : bluish red 
precipitate.— On addition of oaustio soda : violet red solution.— 
In oono. sulphurio add : blue solution ; violet precipitate on 
dilution.— Dyes : unmordanted cotton violet from a salt bath. 



Appearance of dyestuff: bronzy powder.— In water : easily soluble. 
On addition of hsrdrochlorio add : black blue precipitate.— On 
addition of oaustio soda: blue black precipitate.— In oona 
sulphurio add : pure blue solution ; violet black precipitate on 
dilution.— Dyes : unmordanted cotton black. By diazotisation and 
development gives deep blacks. 



Appearance of dyestuff: dark violet powder.— In water: reddish 
violet solution. —On addition of hydroohlorlo add: reddish 
violet solution or precipitate.- On addition of oaustic soda: 
bluish red precipitate.— In oono. sulphurio add : blue solution, 
changing to reddish violet on dilution, and finally giving a violet 
precipitate.— Dyes : unmordanted cotton violet firom a salt bath. 



Appearance of dyestuff: dark bronzy powder.— In water: easily 
soluble.— On addition of hydrochloric add : bluish red precipi- 
tate.— On addition of caustic soda: violet rod solution.- In 
oona sulphuric add : blue solution ; violet precipitate on dilution. 
—Dyes : unmordanted cotton violet from a salt bath. 



^f 


" No 




Scientific Hamo. 


Empirical Formula. 


CoMtitutional Formula. 


305 

1 


Oxamise Black 
BE. [Re»vj.] 


Sodium salt of 

d tHiiZo - pheuy leua> 

diamina-OK»mic-ii- 

naphthol-aul phonic 

acid. 


C^H„,N,30„Na„ 




aofi 

1 

307 


DiuniineB. 


Sodium Mlt of 
dimBthoiv-diplieDyl- 
di«Mo.bi-a.n.phU.yl- 
araino-fi- sal phonic 


O^H^NgS^OgNii. 




Beii20pnxpiiTiiie 
10 B. iSy.] 


Sodium salt of 
dimot !i 01 j-dipheny 1 - 
disazo -bi - napn thionic 


C«H„N,0^^«, 




308 


Heliotrope B. 

[By.] [A.] [t.] 


Sodium Bait of 

dimotlioiy-diplieiiyl- 

di«jo-l.i.et&yl-;J- 

nftphthjUraiDB-^- 


C^H,,N,0^^^ 


w{[jIoo''h:''-™''"'''{«»bo:h. 


( 


Azo Violet 


Sodium salt, of 
dimetlioxy-di phenyl - 
disazo-nttplltIliollio- 
a-n.plithol.B. 


c^n^nfi^a^tis.. 


„_ ([3]00H, , , vn 1 


■i,0 


Dianisidine Blue. 
Azophot Blue. 


Copper deriTitivo of 
dimothosy-diphBiiyl- 




C H ( 'It"". 

m 1 ^ •'l-''.-rao„H.Wo>cu 


311 


Benzoazarine G* 
Bengal Blue 0. 


Sodium H,iU of 
dimotiioiy-diphunyl- 
<li!«jo-bi.«-n.phtlioI. 


C^H,,N,0,,S,Na, 




w 


Benzoaznrme 3 Q. 

lBy-}[Lev.] 


Sodium salt of 

dimelhoij-dipbenyl. 

disttzo-bi-a-naphthol- 

p-aul phonic acid. 


C„H,,N,0,„S,Na, 


[•] ft, 
''•"■tPlOOH, ^ ' 


OH 1 


IL 


Ohlorazol Bine 
B ft 3 G- [Ji. N.] 


Dimethoxy-dipheuyl- 

disuo-bi-chloro-a- 

naphthol-Bulphonie 

acid. 


C«H„N.Cl,0,ANa, 


„gr[3]0CH, 


^M 




^^^^^^1 






^^^H 



[ "V ] 



Method of Proparation. 


Year of 


Discoverer. PatanU. 
Literamre. 


-^ 

Metliod of Employment. 


r««o^I»and 


ComblBcd ■ItH 


Dianiaidine. 


m-PhenyUne- 

diamine- 

oxamio acid 

^a-naphtliDl- 

sulphonic afjd 

(1:4). 


1894. 


Makkfeldt. 

Eng. Pat. 22114. 
¥t. Pat. 252140. 


■olutlon nu«eiiu nd.— In oono, solpharlo oold : imtuiili b1u» 
•oluUon; bloa bUok prKlpiUI« on Uiluiiim.-Dyet: unmoT' 

unci JiVflopinenl on tho BbH. 


Diamaidine. 


2 moh. of 
phonic acid L, 






«I «olutloo.-On addition of hydmolUoilo oOd : tlna pwilpl- 
lal«.-On addition ol oauUo ioda : aiilobln re.1 pr«lplli.!(f.-In 


Dianindine. 


2molH. 

naphthionic 

acid. 


1885. 


C. DUIBBERO. 

Fit. Batbh ft Co. 
Eng. Pat. 1442*" (ammidod). 
Car. Pat 38802"'. 
Am. Pat. 481954. 
Fr. Pat. 173042. 


r«l Klullou.-lnalooliol; rirf sululioii. -On addition of hydro- 
ohJorio add to the aqneona aolnUon: liinn i.rHJijntalu. -On 
addition ol oanatic aoda to tha aqnaooi uilatlon : cm) docculunt 

olplt«t« ™ dilntioo with wnt-r.- Dyaa: nnraonUnlocl cotton 
carmine rM from in allinlinc Ulb. 




2 mull. 
othyl-jS- 
napbthyl- 
amina-8- 
sulphonic acid. 


1887. 


E. Habsemkamp 
and C. DuiBBKito. 
Fr. Batkb h Co. 

Eng. Pat. 17083". 

Oor. Pat. 43204", addn. t« 

41761". 


Atqworanoe of dyoittiir: browo p™dur.-In watar: magcnU itd 

reddlih vlolot.— On addition of eanitio loda to tha aqnaou 
Mlntlon : warcely anj chango.- In oono. inlpharlo aold : bina 




Imol. 
nai>hthionio 
acid+lraol. 
e-naphthol- 
mouoaul phonic 
acid NW. 


1886. 


C, DUISBBHO. 

Fr. Bavbb & Co. 

Eng. Pats. 14424"'A7283» 

Oer. PaL 40247", addn. tn 

38802. 

Am. Pat. 447302. 


oqneoni aolnUon : blue preolpitatf.— Dllnta aoeUo add : bioe 
violet rolour.— On adOIGlon nf canatlo aoda to tha aqaeona Mln- 
tlon : maeenta rod coloni'.-In oono. inlpltiulo atdd : blua aolo- 


preranoD orcouiHir salU with 
p-naphtholuntheniire. 


1893. 


aroitcK. 
MwaTBii, LuoinB, ft 

Eng. Pat. 21087". 

Ger. Pat. 80409. 

Ft. Pat 333876. 

Has nrbensitnlig. IMO-U, ITl, 

m, KlTiSd M*. 


U roraied opon the cotton llbre ai a reddiah bine fut ti> washing 
aud bMj Ua. lo chlorine and light In Oi-Ier to produce 
tha coloor the cotton li flnt podded in an alkaline aoluUon ol 


Dianiaidino. 


2 mo!a. 
a-n*phthol- 
BulphoBie 
acidNW, 


1886. 


C. DcisBKita, 
Fa. Baybb k Co. 

Eng. Pat. 14424»(aniended). 
Am. Pat. 357273. 
Gor. Pat. 38802". 


Tiolat Kilutioii. -On addition ol hydrocUotlo aold to tha 
aqoDoni lolotlon; violet iireclplute.— Dllnta aoetlo add: do 
cbanga,-On addition of canidc loda to tha aqnenia lolaUiUi ; 
niagBnIa™lcoloration.-Inoono.inlphnnoaold: blue aolntlon -, 

blue ftum an alkaline bath : tba djed maWrii! becomoa red on 
baling, blooagain on cooling. 


Diaoiaidino. 


a niola. 

o-n«phthol- 

nionosul phonic 

acidZ 


1685. 


C. DUISBBIW. 

Ftt. Bate 11 ft Co. 

Eng. Pat. 14424". 
Am. Pat. 3B7273. 
Gor. Pat. 38802". 


Appearanoa of dyeatnlT: grajr black powdor.-In watar; blulah 

cirilatc.- On addition of oatutio loda to the aqnaons aoIntlDii : 
eolonr bfcomea violet red.— In oona pilphorto aold : blue aoln- 

diRlfd cotton blot fmn> an alkaline bath. 




Ghloro-o- 
naphthol-l or 

ac^d. 


1S»8. 


TlTi:NKK«l.dDBAN. 

Read Hollioav ft Sons. 
Eng. Pat 12086". 


addltwnot oanaUoaoda: criinnonaolnBon.-Inoonc anlplniilo 
add: prwnl«h blue (R) or inwn (3 fl) wilutlon.-IJyoa: mmior- 
ilMl*.l cotton fnun a »lt tatb blue. Vary fc.t to light «han 
coppered. J 



Commerciat Nune. 



Congo Blue 2 B. 
[A.^ [By.] 



ScientiGa N»ne. 



Sodium salt of 
dimethoxj-dipbetifl- 

diaszo -B-Dsphthol-p- 

SolpllODiC'^-tlBphthol' 

lUul phonic noid. 



CwHjaN.ajOiBNaj, 



ConsUtatioiial Formula. 



^ H[4]-Nj-[1]C,oHJ [3]S0jNii 
l[6]S0^V. 



Diamine Brilliant 
Blue. [C] 



Sodium B&lt or 
(iimetho»y-dtphenyl- 
dJMio-bi-l : 8-chloro- 
naphthal-diaulphonic 



C„a„NAO„CI,Ni^ 



f[l]OH 



fr4i-N -raic h [^]^°»*''^ 

U{ST'f.lCH|t^]S..Na 
111] OH 



Oxamine Bine B. 



Sodium salt of 

dimctlioiy-diplieiiyl 

disftno- a - n«pli thol - 

su I phonic-amid o- 

luphthol-sulpliouic 



C„H„,N.S„0,oNa, 



C.H,- 



3]0CH, ([llNHj 

4] - N, - [6] Ci^nJ [5] OH 

l[7]S0^« 



Chicago B: 

[A.] 



Swlium Bait of 



CjjHjgN^SjOioNa, 



[1]NH, 
„„ r[41-N,-[7]C,„HJ[8]OH 
nil' H[3]00H, l[<]80,N. 

''Jjh/Woch. [1]NH, 

l[4]S0,N» 



I 



Chicago Bins 6 B.* 
Ml 



r[l]NH, 
I [4] SOjNa 

fmNHs 



s\[3]0CH, 



r[3]OCH3 



J [f]OH 



U4]-N,-[7]C.,HJ^^jg0^j.^ 
[ [4] SO,Nn 



Diamine Sky Bine. 

[C] 

Benzo Sky Bine 

Congo Sky Bine. 
[A.] [L^.] 



Sodium aalt of 
dimethoxy-dipbonyl- 

diBaio-bi-amido- 
napbthol-dinul phonic 



Cj,H„NjOm8,Nft^ 



CflH^j 



[3]OCH, 



(■[IJNH, 



[4]-NiN[7]C.,HJ[^jO=j,, 
I [8] SOjNn 

f [6]S0gNa 
I [3] SOjNa 
I [fi] OH 
'[1]NH, 






Direct Violet BB. 

[BL] 



Sodium ult of 
imcthoxy-diphenyl- 
disaza-m-toIy1eae> 
diamine -dioiy - 
naphthalene-sul- 



C„H„NB0,8Na 



,nT H[3]0CH, IteiCH. 

" H [•'] - N, ' [2] C,oH J [7] OH 

[ [4] SO,Na 



Indaznrine B. 

[BL] 



Sodium salt of 
li me thoiy-di phenyl - 
Jiiiaio-j9- n«pli thol - 
disuip]Lonia.dioi[y- 
naphthalene-sur 
phonio BOid. 



CmHjjNjSjiOhNBj 



([2] OH 
^]-Nj-[l]t^i(,Hj [3]S0,Nb 
3] OCH, I [6] SOjjNa 

3]0CHg I [1]0H 

4]-Nj-[2]C,(|HJ [7] oh 






SO,Nft 



[ 159 ] 



ithod of Preparation. 



Benzidine (tetraz.) 



lido- 
hol-8ul- 
io acid. 



Amidocresol- 
ether (diaz.) 

amido- 

naphthol-disul- 

pnonic acid. 



Benzidine (tetraz.) 



^phenol- 

phonic 

cid. 



Amidocresol- 
ether (diaz.) 

^' 

amido- 

naphthol-di- 

solphonio acid, 



Year of 
Discovery. 



1893. 



1893. 



Benzidine (tetraz.) 



aido- 
hthol- 
[phonic 
dH. 



|7^ylidine 

amido- 

naphthol- 

disulDhonic 

acia H. 



Benzidine (tetraz.) 




lie acid. 



a-Kaphthyl* 
amine (diaz.) 

>^ 

a-naphthol- 

sulphonic 

acid NW. 



Benzidine (tetraz.) 




rlic acid. 



a-iMaphthyl* 
amine (diaz.) 

amido- 

naphthol- 

disulDhonic 

acid H. 



1896. 



1890. 



1891. 



Discoverer. Patents. 
Literature. 



Soci^Tfe POUR l'Industeie 

Chimique k BALE. 

Ft. Pat. 2339018«. 

Ger. Pat. 83244". 



SocitiTi POUR l'Industrie 

Chimique X BIle. 

Fr. Pat. 233901«. 

Ger. Pat. 83244^. 



Boniger. 

Eng. Pat. 2881098. 

Am. Pat. 691616. 

Fr. Pat 262109. 



Lauch. 

Fr. Bayer k Co. 

Eng. Pat. 13235» 

Ger. Pat. 57331». 

Fr. Pat. 187366. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Solution in water: blue.— Dyes: cotton direct ftrom an alkaline 
bath, half wool from a vreakly acid bath, indigo blue of good 
fostneAB to light, acids, and alkalies. Can be diazotiaed on the 
fibre and developed to a black with tolylene diamine. 



Appearance of dyestulf : gray powder.— In water : blue solution.— 
On addition of hydroohlorio acid or cauitio soda : soluble blue 
precipitate.— In oonc. iulphurio add : blue solution ; on dilution 
blue solution and precipitate.— Dyes : cotton ft-om a slightly 
alkaline bath, half wool flrom a slightly acid bath, indigo blue 
shades of good fastness to light, acids, and alkalies. 



Appearance of dyestulT: blue black powder.— In water: easily 
soluble, with violet blue colour.— On addition of hydxodlilorio 
add : violet precipitate.— On addition of oaustio soda : solution 
violet.— In oonc. sulphuric add: blue solution; bluish violet 
precipitate on dilution.- Dyes : unmordanted cotton direct black 
blue, which by diazotisation on the fibre and development with 
^-naphthol gives a fine black fkst to washing and fidrly fiist to 
light. 



Appearance of dyestuif : grayish black powder.— In water : bordeaux 
brown solution. —On addition of hydxodlilorlo add to tlia 
aqueous solution : black precipitate.— On addition of caustlo 
soda : no change.— In cono. sulphuric add : blue solution ; black 
precipitate on dilution with water.— Dyes : unmordanted cotton 
gray. 



Tolidine (tetraz.) 



)hthol-e 
Iphonic 
cid. 




a-jxaphthyl- 
amine (diaz.) 

a-naphthol- 

e-disulphonic 

acid. 



Tolidine (tetraz.) 

iphthol- o-Naphthyl- 
phonic amine (diaz. ) 
INW. >|. 

a-naphthol* 

sulphonic acid 

NW. 



1890. 



1887. 



Lauch, Ulrich, & Duis- 

BERG. 

Fr. Bayer & Co. 



g. schultz. 
Berlin Aniline Co. 

Ger. Pat. 60921". 

8m Jour. Soc. Chem. Ind. 

1897, 673. 



R. Laucii. 

Fr, Bayer & Co. 

Eng. Pat. 16484»7. 

Am. Pat. 440639«>. 

Fr. Pat. 187365. 



Appearance of dyestulT: black powder.— In water: dark moss- 
green solution.— On addition of hydrochloric add : blackish gray 
precipitate.— On addition of caustic soda : solution dark brown. 
—In oonc. sulphuric add : violet solution ; greenish black pre- 
cipitate on dilution.— Dyes : unmordanted cotton fh)m a neutral 
salt bath greenish olive ; tolerably fast to light, soap, and acid, 
but browned by alkalies. 



Appearance of dyestulT: blue powder.— In water: blue solution.— 
In alcohol : reddish violet solution.— On addition of hydrochloric 
add or caustic soda to the aqueous solution : blue precipitate. 
—In oonc. sulphuric add : blue solution ; blue precipitate on 
dilution.— Dyes : unmo^anted cotton direct blue, fairly ftut to 
light and milling. 



Appearance of dyestulT: grayish black powder.— In water : bluish 
violet solution.- In alcohol: violet solution.— On addition of 
hydrochloric add to the aqueous solution : violet precipitate.— 
In oonc. sulphuric add : blue solution ; bluish violet precipitate 
on dilution with water.— Dyes : unmordanted cotton dark bluish 
violet Trom a soap bath ; tolerably fast to light, washing, acid, 
and alkali. 



[ 160 ] 



Nvi.1 rvMuuKMvUI Namio, 



SiMontiUo Nrtiiio. 



a^s ' Beuao Indifo Blue, ■ ,^^ii»"\ .^^^ ^^ 

I l'*y*J ' ii;iphthalene-Azo-bi- 

dioxynaphthalene- 
siilphonic acid. 



359 



Congo Fast Blue 
B. [A.] 



860 



861 



362 



;tflM 



Colombia Black 

FB ft FF extra. 

[A.] 



Sodium salt of 
ilimethoxy-diphenyl • 

disazo-a- 

iiaphthalene-azo-bi- 

a-naphthol-disul- 

phonic acid. 



Soditim aalc ^ 
beiizene-d]9aia-«> 
naphthyUmiBtHAl- 
phonic-ai.'id-BAptLfiftM 
sulphoak-*ril>*w-* 
phe* ■ 



1- 






Direct Black T« 
[AT. <^1 









Constitutional Formula. 



mi }J 



CH, 

™ '[1]0H 

[8] OH 
[4]S03Na 



c^ y 



1]0H 
[8] OH 
4]S03Na 



',0» 



MiMlhMU MhH fit 
t4t|lMtlMl (tl4Ul|lll«lli0 



WW •I* *'• 



m 



I 



MMtlltHfl HhM. Iff 

(««lM«f>H|>l(|lM(| ill 
iiMl)(lMWfl(« «it|<l. 



[ [8] SOgNa 



[1]0H 
3]S0,Na 
8]S0jNa 



t*H,<:^ 



[1]N,-[4]C,,H,{ 
[4]N2-[7]C,„H,. 



or [7] SOgNa 

-N,-[4]C,H3(gj3 
SOgNa "ILSJNHj 



o.,n,, 




1]N,-[7]C,,H,. 



[2 
1 



t4]N,-[4]CeHg{[j; 



[8] OH 

rei SOgNa 

-N.-[4]C,Hg(n]NH, 
OH 



C«H,[4]-N.-[7]C,oH3]^L^ 



[I] 



CnIl4[4]-N,-[7]C,oH,. 



OH 

SOjNa 

SOgNa 

-N2-[4]Ci,HJl]NH, 

NHg 

OH 

SOjNa 



C,nj4]-N,-[7]C,oH3 



in 



3 

8 
1 



0,Hj4]-N,-[4]C,H3([j; 



SOjNa 
S03Na 



OH 

- No - r4lC H / ^^ ^^2 
OH ^^'^^"nPlNH, 

COgNa 



(J,Ha4].N,-[7]CjoH3. 



Ml 



(i 



,Ha4]-N,-[7]C,oH3. 



S03Na 
SOjNa 



OH 
2]-N2-[4]C,oH,[l]NH2 



S03Na 
S03Na 
OH 
NH. 
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bhod of Preparation. 



Tolidine (tetraz.) 




)xy- 
tialene 
bonic 
IS. 



a-Naphthyl- 
amine (diaz.) 

dioxy- 

naphthalene- 

sulphonic 

acid S. 



ianisidine (tetraz.) 

)htm)l- a-Naphthyl- 
Lphonic amine (diaz.) 
id. ^ 

a-naphthol-e- 

dismphonic 

acid. 



Year of 
Discovery. 



1891. 



1890. 



Discoverer. Patents. 
Literature. 



Laugh, Ulrioh, ft 

DUISBERO. 

Fb. Batbb k Co. 

Eng. Pat. 329r». 

Am. Pat. 601118" 

Ger. Pat. 67912". 



len. diamine (tetraz.) 




)htEyl- 
-snlph. 
Cleve. 



Amido- 

naphthol- 

stdph. acid y 

(diaz.) 

m-diamine. 



len. diamine (tetraz.) 



srcin. Amido- 

naphthol- 
Bulpn. acid y 
(diaz.) 

m-phen. 
diamine. 



1896. 



1897. 



g. schultz. 

Berlin Aniline Co. 

Ger. Pat. 67444. 

See J. 8oc. Chem. Ind. 1897, 674. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyestoff: gray powder.— In water : violet solution. 
—On addition of bsrdrooUorlo acid : bluish violet precipitate.— 
On addition of caustic soda : solution reddish violet.— In oooa 
BUlidiiirlc add : greenish blue solution ; violet blue precipitate 
on dilution.— Dyes : unmordanted cotton indigo blue, tolerably 
fiast to light and soap, but reddened by alkalies. 



Clausius. 
Berlin Aniline Co. 

Compare 

Meisteb, Lucius, k 

BrOnino. 

Am. Pat. 6792121. 

Ger. Pats. 131986 k 131987. 

Chem. Zeit 1902, 561. 



Ris and Simon. 

J. B. Geiot k Co. 

Eng. Pat. 20278"^. 

Am. Pat. 616497. 

Fr. Pat. 270161. 



Appearance of dyestuif: violet powder.— In water : blue solution. 
—In aloohd : violet blue solution.— On addition of bydroClilorlo 
acid or caustic soda : blue flocculent precipitate.— In cone, snl* 
Idinric add : cornflower blue solution ; blue predpitate on dilu> 
tion.— Dyes : unmordanted cotton direct blue. 



Dyes : unmordanted cotton direct black. 



Appearance of dyestoff: grayish black powder.— In water: spar- 
ingly soluble cold, soluble hot with a violet black colour.— 
On addition of hydrcdiloric add or caustic soda : black pre- 
dpitate.— lb cone, sulphuric add : blackish blue solution ; black 
predpitate on dilution.— Dyes : unmordanted cotton black which 
is fixed tut to washing by treatment witti formaldehyde. 



Benzidine (tetraz.) 



1896. 




lido 
ol-sulph. 
id 7. 



mido- 
naphthol- 
dismph. acid 
2 R. rdiaz.) 

a-naphthyl- 
amino. 



Benzidine (tetraz.) 



lie acid. 



Amido- 

naphthol- 

disiuph. acid 

H. (diaz.) 

>!' 

?n-phen. 
diamine. 



Benzidine (tetraz.) 



nido- 
thol-di- 
acid H. 



Amido- 

naphthol- 

disulph. acid 

2 B. rdiaz.) 

a-naphthyl- 
amine. 



1891. 



BONIOER. 

Fr. Bater k Co. 
Eng. Pat. 16294'». 
Am. Pat. 601033. 
Ger. Pat 109161. 
Fr. Pat. 256960. 



M. Hoffmann k C. Kroun. 

L. Cassella k Co. 

Eng. Pat. 6972»^ 

Ger. Pat. 767629». 



1896. 



Appearance of dyestuff: gray powder.— In water: violet black 
solution.— On addition of hydrochloric add : blue black precipi- 
tate.— On addition of caustic scda : solution becomes reddish 
violet— In cone, solphnrlc add : blue solution ; blue black pre- 
dpitate on dilution.— Dyes: unmordanted cotton a violet black 
of good fastness to washing. Diazotised on the fibre and developed 
with jS-naphthol it gives a dark blue, with phenylene diamine a 
black, which are very bst to washing. 



BONIOER. 

Eng. Pat 16294«. 

Am. Pat 601033. 

Fr. Pat. 256950. 

Ger. Pat 109161. 



AnMarance of dyestuff: blackish powder.— In water: insoluble 
cold, chocolate brown solution hot.— In alcohol : insoluble.— On 
addition of hydrochloric add to aqueous solution: purple 
brown precipitate.— On addition of caustic soda : solution be- 
comes yellower.— to cone, sulphuric add : bluish violet solution ; 
black predpitate on dilution.— Dsres : unmordanted cotton yel- 
lowish brown of metallic appearance, which by treatment with 
copper salts ia converted into a deep brown fast to light and 
washing. 



Appearance of dyestuff: bluish black powder.— In water: easily 
soluble with blue black colour.— On addition of hydrochloric 
add : dark blue predpitate.— On addition of caustic scda : 
violet solution.— In cone, sulphuric add : blue solution ; dark 
blue precipitate on dilution.— Dyes : unmordanted cotton grey 
blue to indigo blue of good fiistness to light and washing. By 
diazotisation and development with ^•naphthol or phenylene 
diamine it is converted into fkst dark bine or black. 
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No. 



Commercial Name. 



329 



Chrysophenine. 

[L.] [A.] [By.] 



330 



Hessian Yellow. 
[L.] [A,] [By.] 



331 



Hessian Bordeaux. 

[L.] 



Scientific Name. 



Sodimn salt of 

disalpho-stilbene- 

disazo- phenetol- 

phenol. 



Sodium salt of 

disalpho-stilbene- 

disazo-bi-salicylic 

acid. 



Sodium salt of 

disulpho-stilbene- 

disazo-Di-a-naphthyl< 

amine. 



Empirical Formula. 



Constitutional Formula. 



C^gHjjN.OgS^a, 



C^Hi,N,Oi,S,Na, 



CH 

II 
CH 



[IJCeHal 
[IJCeH,! 



|"2] 


SOgNa 








4" 
'4' 
2 


N = N- 
N = N- 
SOgNa 


4" 
'4' 


C6H4 


r 
;i; 



OH 



CH 



[l]CeH3([4]N = N-C,H3{[J= 

mcH/WN=N-°«^8|f 



OH 
COgH 
OH 
COjH 



C^Hj^NgSjOjNaj 



CH 

II 
CH 



[IJCaHgl 
[IJCeHsj 



N = N[1]C„HJ4]NH, 



SOgNa 
SOgNa 



N = N[l]CioH,[4]NHj 



332 



Hessian Pnrple IT. 

[L.] [A.] [By.] 



Sodium salt of 

disulpho-stilbene- 

disazo-bi-/3-naphthyl- 



CMHjiNsOeSjNa, 



amine. 



CH 
CH 



[llCeHgj 
[IJCeHgl 



SOgNa 



N = N-[1]C„H«[2]NH, 
N=N-[l]C,oHj8]NHj 



SOjNa 



' 



333 



Brilliant Hessian 

Purple. 

[L.] [A.] [By.] 



Sodium salt of 

disulpho-stilbene- 

di8azo-Di-/3-naphthyl- 

amine-/3- 

sulphonic acid. 



Cg,H^NeO,^,Na, 



334 



Hessian Purple B- 

[L.] [A.] [By.] 



Sodium salt of 

disulpho-stilbene- 

disazo-bi'/S-naphthyl- 

amine-sulphonic acid. 



CMHsjNjOiaS^Na, 



335 



Hessian Purple D. 

[L.] [A.] [By.] 



Sodium salt of 

disulpho-stilbene- 

disazo-Di-/3-naphthyl- 

amine-sulphonic acid. 



C84H2jNeOi^,Na, 



336 



Hessian Violet. 
[L.] [A.] [By.] 



Sodium salt of 
disulpho-stilbene- 
disazo-a-naphthyl- 
amine-/3-naphthoL 



Cg^HjgNjOTSjNa, 



™-ww{[!|S'-mo„H.{ 



SOjNa 

NHj 

SOgNa 



CH- 






CH- 



CH- 



m<'A([!jKN-[llC..H.{g.Sf' 



CH 

II 
CH 



[l]CeH3{ 



SOgNa 

N = N- 
N = N. 
SOgNa 



4]CioHe[l]NH, 
[l]CioH,[2]OH 
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Method of Preparation. 



zo Compoand 
from 



Combined with 



Year of 
Discovery. 



Ithylation of " Brilliant 
Yellow " (preceding). 



)iamido- 
bene-disul- 
onic acid. 



)iamido- 
bene-disnl- 
onic acid. 



2 mols. of 
salicylic acid. 



)iamido- 
bene-disul- 
onic acid. 



2 mols. of 

a-naphthyl- 

amine. 



1886. 



Discoverer. Patents. 
Literature. 



1886. 



F. Bendeu. 

A. Leonhakdt k Co. 

Eng. Pat. 4243« 

Am. Pat. 379487. 

Ger. Pat 42466. 
See Ber. 27, 8857. 



=« 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



F. Bender. 

A. Leonhardt k Co. 

Eng. Pat. 4887" (amended). 

Am. Pat. 350229. 

Ger. Pat. 88736. 



Appearance of dyeatnff : orange yellow powder. — In water : spar- 
ingly soluble cold, oaHily hot, with an orange yellow colour.— On 
addition of hydroohlorlo add to the hot aqueous tolntion : 
brown precipitate.— Dilute acetic add : scarcely any change.— 
On addition of caustic soda to the hot aqueous solution : yel- 
low coloration and orange flocks In cone, sulidiurlo add: 

reddish violet solution ; blue precipitate on dilution.— Dyes : un- 
mordanted cotton or wool yellow from a neutral or acid bath, silk 
fh)m an acetic acid bath. Very Oast to light, wasliing, acids, and 
chlorine. 



1886. 



2 mols. of 

/3-naphthyl- 

amine. 



1886. 



Bender. 

A. Leonhardt & Co. 

Eng. Pat. 4387» 

Am. Pat. 350230. 

Ger. Pat. 38735. 



Appearance of dyestuff : ochre yellow powder. — ^In water : brown* 
ish yellow solution.— On addition of hydrochloric add to the 
aqueous solution: blackish precipitate.— Dilute acetic add: 
scarcely any change.— On addition of caustic soda to the 
aqueous solution: cherry red coloration.— In cone, sulphuric 
add : reddish violet solution ; blackish precipitate on dilution 
with water. — Dyes : unmordanted cotton yellow firom a neutral or 
acid bath, very fast to light but sensitive to alkalies, soap, and 
copper salts. 



Appearance of dyestuff: greenish glistening powder.— In water: 
deep red solution.— On addition of hydrochloric add: blue 
precipitate.— On addition of caustic soda : red precipitate.— In 
cone, sulphuric add : bluish violet solution ; bluish violet pre- 
cipitate on dilution.— Dyes : immordanted cotton bordeaux red, 
diazotiaable on the fibre. 



F. Bender. 

A. Leonhardt & Co. 

Eng. Pat 4387" (amended). 

Am. Pat 350230. 

Ger. Pat 38735« 



Appearance of dyestuff: brownish red powder.— In water : cherry 
red solution.— On addition offhydrochlorio add to the aqueous 
solution : bluish black precipitate.— Dilute acetic add : violet 
black precipitate.— On addition of caustic soda to the aqueous 
solution : red coloration and red precipitate.— In cone, sulphuric 
add : blue solution ; bluish black precipitate on dilution with 
water.- Dyes : unmordanted cotton bluish red from a soap bath; 
not fiist to light or acids. 



moL of 
Liamido- 
l)ene-disul- 
onic acid. 



2 mols. of 

/3-naphthyl- 

amine-mono- 

solphonic acid 



1886. 



F. Bender. 

A. Leonhardt & Co. 

Eng. Pat. 4387» (amended). 

Am. Pat 350230. 

Ger. Pat. 38735*. 



nol. of di- 
do-stilbene- 
snlphonic 
acid. 



2 mols. of /3- 
naphthylamine 
suiphonic acid 
/3 (or a mixture 

of p and d). 



1886. 



F. Bender. 

A. Leonhardt & Co. 

Eng. Pat 4387* (amended). 

Am. Pat. 250230. 
Ger. Pats. 387358* & 40575«. 



nol. of di- 
ido-fltilbene 
Bolphonic 
acid. 



2 mols. of p- 

naphthylamine 

monosulphonic 

acid 7. 



1886. 



F. Bender. 

A. Leonhardt & Co. 

Eng. Pat 4387" (amended). 

Am. Pat 350230. 

Ger. Pat 38735'*. 



Appearance of dyestuff : dark red powder.— In water : purple red 
solution.— In alcohol : slightly soluble.— On addition of hydro- 
chloric add to the aqueous solution : bluish black precipitate. 
—On addition of caustic soda to the aqueous solution: car- 
mine red precipitate.- In conc. sulphuric acid: blue solution; 
bluish black precipitate on dilution with water. — Dyes : unmor- 
danted cotton bluish re<l. 



Appearance of dyestuff: brown powder.— In water: cherry red 
solution. — On addition of hydrochloric add to the aqueous 
solution : brownish black precipitate.— Dilute acetic add : solu- 
tion beconicH darker. — On addition of caustic soda to the 
aqueous solution : reddish violet precipitate, soluble in water.— 
In cone, sulphuric add : violet .solution ; brown precipitate on 
dilution with water.— Dyes : unmordanted cotton bluish red ftom 
a soap bath. 



Appearance of dyestuff: black powder.— In water: orange red 
solution.— On addition of hydrochloric add to the aqueous 
solution : brown precipitate.— Dilute acetic add : no change.— 
On addition of caustic soda to the aqueous solution: bluer.— 
In conc. sulphuric acid : violet solution ; brown on dilution with 
water.— Dyes: unmordanted cotton bluish red from a soap bath. 



noL of di- 
ido-stilbene 
snlphonic 
acid. 



1 mol. of a- 

naphthylamine 

and 1 mol. of 

/3-naphthol. 



1886. 



F. Bender. 

A. Leonhardt & Co. 

Eng. Pat 4387* (amended). 

Ger. Pats. 38735" & 405758«. 



Appearance of dyestuff: black powder.— In water: reddish violet 
solution.- On addition of hydrochloric add to the aqueous 
solution : blue ])recipitate.— Dilute acetic add : solution becomes 
bluish violet.— On addition of caustic soda: solution becomes 
bluish violet— In conc. sulphuric add: blue solution ; violet pre- 
cipitate on dilution with water.— Dyes : unmordanted cotton vioh't 
from a soap bath ; not fast to light, and rather sensitive to acids. 
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IV.— TBISAZO 



No. 



337 



Commercial Name. 



Chrome Patent 
Oreen A & N. 



338 



Oxamine Violet 
ORF. [R] 



339 



Oxamine Black 



340 



Oxamine Violet 
BB.[i2.] 



841 



Oxamine Black 
MT. [R.] 



Scientific Name. 



Sodium salt of 
benzene-azo-amido^ 

naphthol-disulphonic- 
acid-azo-a-najmtha- 

lene-azo-salicylic acid. 



Sodium salt of 

diphenyl-disazo-m- 

phenylene-oxamic- 

acid-azo-phenylene- 

diamine-jS-naphthoI- 

disulphonic acid. 



Sodium salt of 

diphenyl-disazo-m- 

ph eny lene -oxamic - 

acid-azo-bi-amido- 

naphthol-sulphonic 

acid. 



Sodium salt of 

diphenyl-disazo- 

phenylene-oxamic- 

acid-azo-bi-a- 

naphthol-j7-sulphonic 

acid. 



Sodium salt of 

ditolyl-disazo- 

phenylene-oxamic- 

acid-azo-bi-amido- 

naphthol-sulphonic 

acid. 



342 



Oxamine Violet 
MT. [R.] 



343 



Oxamine Violet 
BBE. [R.] 



Sodium salt of 

ditolyl-disazo- 

phenylene-oxamic- 

acid-azo-bi-/3- 

naph thol -disulphonic 

acid. 



Sodium salt of 

ditolyl-disazo- 

phenylene-oxamic- 

azo-^*naphthol-a- 

naphthol-sulphonic 

acid. 



Constitutional Formula. 



CeHs 



-N2-[4]C,oH,[l]-N2. 

an. - N„-^ 



COgH 
OH 



10^2' 



'6"5 



OH 

SOjNa 

SOjNa 



C,H,[4]-N2-[4]C«H3{ 



3 

[^] ! f [ Ji 

C,H,[4]-No-[l]C,oH,^[3 

re 



NH.CO.COaNa.r,^ 
N,-[4]C,H3{[Jj 



OH 

SOgNa 

SOgNa 



NHj 
NH. 



[1] 



CeHj4]-N2-[4]C,H3{ 



Ce 



HJ4]-N2-[7]C,oH,. 



31 

1 
2 
8 
6 



NH.CO.COjNa 

-N2-[7]C,;H,. 

NH^ 

OH 

SOjNa 



NHj 

OH 

SOgNa 



[1] 



C,H,[4]-N,-[4]C,Hg|[j; 

I V L . 



C«H,[4]-N2-[2]Ci,H,{[]; 



NH.CO.CO^Na . 
-N,-[.]C,A{[lj??, 



Na 



SOgNa 



[1] 



^r[3]CHg 

^6^8|[4]^N2-[4]C,Hg|[J: 



^ H [3] CHg 



NHCO.COaNa 

-N2-mc,oH,- 

NHj 

OH 

SOgNa 



NH, 
OH'" 
SOgNa 



[1] 



r[3]CHg 
^6^3|[4]-N2-[4]C,Hg| 

r[3]CHg 
^«^8\[4]-N2-[l]C,oH,. 



NH.COCOjjNa 

-N2-[l]C,oH,- 

OH 



SOgNa 
SOgNa 



OH 

SOgNa 

SOgNa 



[1] 






CHg 

-No- 



2 



CH 

-N„- 



3 



[4]CeH,{[f 



NH . CO . COgNa 

-No-[l]C,oH,[2]OH 

OH 

SOgNa 
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X>U]tINO MATTEBS. 



Sfethod of Preparation. 



iazotised salicylic-azo-a- 
iphtbylamine and diazo- 
nzene conpled with 1 : 8- 
lidonaphtnol-disulphonic 
acid K. 



Benzidine (tetraz.) 




faphtnol- Phenylene-m- 
mfphonic diamine-oxamie 
icioi B. acid (diaz.) 

m-pbenylene- 
aiamine. 




Benzidine (tetraz.) 



ibnido 
iphthol- 
ilphonic 
field 7. 



PEenylene- 

m-diamine- 

oxamic acid 

(diaz. ) 

amido- 
naphthol- 
snlphonic 

acid 7. 



Benzidine (tetraz.) 



Taphthol* 
honic acid 
NW. 




Phenylene- 

m-diamine- 

oxamio acid 

(diaz.) 

a-naphthol- 

Bulphonic acid 

NW. 



Tolidine (tetraz.) 



Amido- 
aphtboi- 
ilphonic 
acid 7. 



Phenylene-w- 

diamine-oxamic 

acid (diaz.) 

amido- 
naphthol- 
sulphonic 

acid 7. 



Year of 
Discovery. 



1898. 



1894. 



1894. 



1894. 



1894. 



Discoverer. Patents. 
Literature. 



Tolidine (tetraz. ) 



S^apbtKol 
snlphonic 
acid R. 




Phenylene-m- 

diamine-oxamie 

acid (diaz.) 

/3-napnthol- 

disulphonic 

acid R. 



Tolidine (tetraz.) 



>«aphthol 
ulphonic 
cid NW. 




Phenylene-/y<- 

diamine-oxaniii 

acid (diaz. ) 

/3*naphthol. 



1894. 



1894. 



Elbel. 

Kalle & Co. 

Eng. Pat. 23893» 

Fr. Pat. 282619*. 



IMarkfeldt. 

Eng. Pat. 221 14»*. 

Fr. Pat. 252140. 

Ger. Pat. 86791. 



Markfeldt. 

Eng. Pat. 221 14". 

Fr. Pat. 262140. 

Ger. Pat. 86791. 



Markfeldt. 

Eng. Pat. 22114W 

Fr. Pat. 252140. 

Ger. Pat. 86791**. 



Markfeldt. 

Eng. Pat. 22114". 

Fr. Pat. 252140. 

Ger. Pat. 86791". 



Maiikfeldt. 

Eng. Pat. 22114". 

Fr. Pat. 252140. 

Ger. Pat. 86791". 



AU IlKFKLDT. 

Eng. Pat. 22111". 
Ger. Pat. 86791. 
Fr. Pat. 252140. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyestuff ; chocolate brown powder.— In cold water : 
greenish blue solution.— On addition of hydrooliloric aold : blue 
precipitate.— On addition of canstlo soda : blue violet preelpi- 
tate. — In oono. nilphnrlo add: green solution; on dilution 
greenish blue solution and dark precipitate.— Dyes : wool by the 
one-bath chrome method a fiurly dark bluish green. 



Appearance of djrestnff : bronzy powder. —In water : easily soluble. 
—On addition of hydroohlorlo acid : reddish violet precipitate.— 
On addition of canstlo soda : solution becomes cherry red.— In 
oono. snlphnrlo add : blue solution ; violet precipitate on dilution. 
—Dyes : unmordanted cotton ftrom a salt bath reddish violet. 



Appearance of dyestnff : bronzy powder.— In water : easily soluble. 
—On addition of hydroohlorlo add : black blue precipitate.— 
On addition of canstlo soda : violet black precipitate.— m oona 
snlphnrlo add : pure blue solution ; reddish violet precipitate on 
dilution.— Dyes : unmordanted cotton black, wMch by diazotisa- 
tion on the fibre and development with m-tolylene diamine yields 
a very fine deep black. 



Appearance of dyestnff: dark bronzy powder.— In water: bluish 
red solution. — On addition of hydroohlorlo add : bluish red 
precipitate.— On addition of canstlo soda : violet red solution.— 
In oono. snlphnrlo add : blue solution ; violet precipitate on 
dilution.— Dyes : unmordanted cotton violet from a salt bath. 



Appearance of dyestnff : bronzy powder.— In water : easily soluble. 
On addition of hydroohlorlo add : black blue precipitate.— On 
addition of canstlo soda: blue black precipitate.— In oona 
snlphnrlo add : pure blue solution ; violet black precipitate on 
dilution. —Dyes : unmordanted cotton black. By diazotisation and 
development gives deep blacks. 



Appearance of dyestnff: rlark \iolet powder.— In water: reddish 
violet solution. —On addition of hydroohlorlo aold: reddish 
violet solution or precipitate.— On addition of canstlo soda: 
bluish red precipitate.— In cono. snlphnrlo add : blue solution, 
changing to reddish violet on dilution, and finally giving a violet 
precipitate.— Dyes : unmordanted cotton violet ft-om a salt bath. 



Appearance of dyestnff: dark bronzy powder.— In water: easily 
soluble.— On addition of hydroohlorlo add : bluish red precipi- 
tate.— On addition of canstlo soda: violet red solution.— In 
oona snlphurlc add : bine solution ; violet precipitate on dilution. 
—Dyes : unmordanted cotton violet iVom a salt bath. 
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No 


Commercial N&me. 


Scientific Name. 


Constitntioiial Formula, 




844 


Ozunine Red MT. 


Sodium salt of 

lenB-oiMoic-acid- 
azo-bi-reaorciQ. 






345 


Oxamine Blue BB. 


Sodium »It of 

azo-fl-naphthol-a- 

na phtbol -p-Bol phonic 

koid. 


O.H.I I °'^' ,t^r II /[^IfH. 




346 


Ozatnine Black 
BID. [fi.] 


Sodium salt of 

diaaza-phenylone- 

oiamic-acid-azo-bi- 
amtdonaphthol- 
Eulphouic acid. 


Ug]SO.n. 




347 


Ozamlne Bine BT. 


Sodium salt of 

plienylene -diamine. 

^-naphthol-diaul- 

phonic acid. 


J, „ /[3)0CH, f 2 OH Uaj^a, 
^«"»\[4]-N,-[llC,„H, 3 SOJIa 

[ e so^. 




84S 


Oxamine Bine 
MD.[a] 


Sodium salt of 

oxamic-acid-szo-bi- 

^■naphthol-disul- 
pfionic acid. 


ml ^W ''"W''''n[I]-K',-[l)C„H,. 3 SO,N. 
J,„r[3]0CH, ( 2 OH 1 S SO,N« 
" nW-N,-[l)C„H, 3 SO,N« 
[ 6 SOgNa 




349 


Ommpsall Direct 
Fut Brown B. 

[Lev.] 


Sodium salt of 
diphenyl-disazo- 
benzene -aio-amido- 

salicylic acid. 


1 2]NH, 

™rHr4i V r.irn/moH ( e]SO^. 
C.H,[4] - N, - [4] C,H,| y (,Q^^^ 




360 


Cmmpsall Direct 
Fast Brown 0. 

[Lev.] 


Sodium salt of 

diphenvl-disazo- 

bcnzene-azo-phenjl- 

phonio-aalicylicacid. 


na NH.CjHj 
C,H,[4]-N,-[4]0,H,[1]-S,-[7JC„hJ [8 OH 

™iHr4, N r4icH/t.]0H U'^o^' 

C,H, [4] - ^, - [4] C,H,| ij j pj,^^^ 
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9thod of Preparation. 



Tolidine (tetraz.) 



orcin. Phenylene-m- 
diamine-oxamic 
acid (diaz.) 

resorcin. 



Manisidine (tetraz.) 




phtnol- Phenylene-wi- 
>uic acid diamine-oxamic 
rW. acid (diaz.) 

/3-naphthol. 
Finally saponified. 



^ianisidine (tetraz.) 



aide- Phenylene-7/i- 

;hol-sal- diamine-oxamii 
D acid 7. acid (diaz. ) 

amido- 
naphthol-sul- 
phonic acid 7. 



^ianisidine (tetraz.) 




phtnol- Pheny lene- m - 
[phonio diaminc-oxanii 
id R. acid (diaz.) 

m-phen^lene- 
diamine. 



v 



[)ianisidine (tetraz.) 




phthol- Pheny lene- W2- 
Iphonic diamine-oxamic 
id R. acid (diaz.) 

/3-naphthol- 

disulphonic 

acid R. 



Year of 
Discovery. 



Benzidine (tetraz.) 




rlic acid. Aniline (diaz. ) 

>!' 

amido- 
naphthol-sul- 
phonic acid 7. 



Benzidine (tetraz.) 

^lic acid. AnUine (diaz.) 

phenyl-amido- 
naphthol-sul- 
phonic acid 7. 



1894. 



1894. 



1894. 



1894. 



1894. 



Discoverer. Patents. 
Literature. 



1895. 



1895. 



Markfkldt. 

Eng. Pat. 221 14»*. 

Fr. Pat. 252140. 

Ger. Pat. 86791»*. 



Makkfeldt. 

Eng. Pat 22114»*. 

Fr. Pat. 252140. 

Ger. Pat. 86792»*. 



Makkfeldt. 

Eng. Pat. 221 14»*. 

Fr. Pat. 252140. 

Ger. Pat. 86791". 



Makkfeldt. 

Eng. Pat. 22114". 

Fr. Pat. 262140. 

Ger. Pat. 86791". 



Makkfeldt. 

Eng. Pat. 22114". 

Fr. Pat 252140. 

Ger. Pat 86791". 



Menching. 
Levinstein Limd. 
Eng. Pat 23523». 
Am. Pat 622961. 



Mknchino. 

Levinstein Limd. 

Eng. Pats. 20548*« & 

23523» 

Am. Pat 622961. 



Behaviour with Reaeents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of djreatiiff : dark powder.— In water : soluble hot with 
brownish red colour.— to aloohol : nearly insoluble.— On addlthm 
of hsrdrochlorio acid to the aqueona eolation : reddish brown 
precipitate.— On addition of oauitlo soda: rather redder.— In 
oona siilphnrlo add : blue solution ; reddish brown precipitate 
on dilution.— Dyes : unmordanted cotton fh)m an alkaline salt 
bath a fine brownish red. • 



Appearance of dyestnff : bronzy iK>wder.— m water : easily soluble. 
—Jn aloohol : blue solution ; red on warming.— On addition of 
bydroehlorlo add: bluish violet precipitate.— On addition of 
oanstio soda : magenta red solution.- In oono. snlphurlo add : 
greenish blue solution ; bluish violet precipitate on dilution.— 
Dsrea : unmordanted cotton fh>m alkaline salt bath blue. Oiaso- 
Used and developed on the fibre gives bluish black shades. 



Appearanoe of dyestnff: dark bronzy powder.— In water: blue 
black solution.- On addition of hydroohlorio add: blackish 
blue precipitate— On addition of oanstio soda: bluish black 
precipitate.— In cono. snlphnrlo add: bluish green solution; 
blackish blue precipitate on dilution. — Dyes: unmordanted 
cotton direct, and can be diazotised and developed on the fibre 
to a deep black. 



Appearanoe of dyestnff: bronzy powder.— In water : easily soluble. 
— On addition of hsrdroohlorio add: blue precipitate.— On 
addition of oanstio soda: solution becomes magenta red. — to 
oono. snlphurlo add: greenish blue solution; blue precipitate 
on dilution.— Dyes : umiiordanted cotton from a salt bath dark 
reddish blue. 



Appearanoe of dyestnff: black powder.— In water : easily soluble. 
— On addition of hydroohlorio add: blue precipitate. — On 
addition of oanstio soda : solution becomes reddish violet.— to 
oono. snlphurio add : greenish blue solution ; blue precipitate on 
dilution.— Dyes : unmordanted cotton blue from an alkaline bath. 



Appearance of dyestnff: blackish brown powder. — to water: 
soluble, with brown colour. — to aloohol: fairly soluble. — On 
addition of hydroohlorio add to the aqneous solntlon : redder. 
—On addition of oanstio soda : no change.— to oona snlphnrlo 
add : violet solution ; brown on dilution. — Dyes : unmordanted 
cotton dark bruwn shades. 



Appearance of dyestnff: blaokish bn>wn ix)wder. — to water: 
soluble, with brown colonr.— On addition of hydroohlorio add 
to the aqneons solution: brnwn preiripitatR.— On addition of 
oanstio soda: no change. —In cona snlphurio add: violet 
Holutiou; brown on dilution.- -Dyes: unmordanted cotton olive 
brown shades very fast to light. 
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No. 



351 



Commorcial Name. 



Direct Indigo Blue 



352 



853 



Direct Indigo 
Blue A. [/.] 



Melogene Blue 
BH. [K, S.] 

Diamine Beta 
Black. [C] 



Scientific Name. 



Sodium salt of 

diplienyl-disazo- 

cresol-ether-azo- 

amidonaphthol- 

disulphomc-amido- 

naphthol-salphonic 

acid. 



Sodium salt of 
diphonyl-disazo- 
cresol-ether-azo- 
amidonaphthol- 

disulphonic- 
amidophonol-disul • 

phonic acid. 



Sodium salt of 

diphenyl-disazo-p- 

xylene-azo-bi-amido- 

naphtliol-disul- 

pnonic acid. 



(institutional Formula. 



C,H,[4l-N2^[4]CeH2 



[1] 



2 
1 
6 

NHn 



OCH 



8 



fNH, 



-N2-C10H3-! 



CH 



3 



OH 

KSOjNa), 



CeH,[4]-N2-C,oH,^OH 



SOgNa 



C,H,[4]-X,-[4]C,H2. 



[1] 



C,H,[4]-N, 



TNH, 
- No - CgH4 OH 



2 



8 



OCH 
CH 



8 



KH, 

OH 

(SOgNa), 



1 



(SOjNa), 



([2] 
1 TT J m 



C«H, [4] - N, - [4] C^H J [1] - N, - [7] CioH, 



[1] 



CH 



s 



C,H,[4]-N2-[7]CioH3 



CH3 
NHj 
OH 
SOjNa 
SOgNa 



NH^ 
OH 
SOgNa 
SOjNa 



354 



Benzo Gray. 

[By.] 



Sodium salt of 
dipheny l-disazo- a- 
naphthaleue-azo-a- 
uaiHithol -sulphonic- 

salicylic acid. 



[1] 



CeH, [4] - N, - [4] C,,H, [1] - N, - [2] C,„H,| [J j ^J^j. 



a 



CaH,[4]-N,-[4]C,Hg{[JjgJ^^ 



355 



356 



357 



Benzo Olive. 



Sodium salt of 

diphenyl-disazo-a- 

naphtnalene-azo- 

anudonaphthol-di- 

sulphonic-salicylic 

acid. 



[1] 



C,H, [4] - N, - [4] C,oHe [1] > N, - [7] C^oHg-^ \Z\ 



C«H,[4].N,-[4]C,Hg{gjgJ 



NH 
OH 



2 



SOgNa 
SOgNa 



Oongo Fast Blue 
R. [A.] 



Sodium salt of 

ditolyl-disazo-a- 

naphthalene-azo-bi- 

a-naphthol-disul- 

pbonic acid. 



[1] 



C^Hgj ^J: 



^e^sj 



8 



CH 

- No - [4] CioH, [1] - N^ - [2] C,oH,. 

CH, 



'8 



N2-[2]CioH,. 



OH 

SOgNa 

SOgNa 



OH 

SOgNa 

SOgNa 



Benzo Black Blue 
R. [By.] 



Sodium salt of 

ditolyl-disazo-a- 

naphtnalene-azo-bi- 

a-naphthol-sulphonic 

acid. 



y« 3\ [4] - N^ 

* H [3] CHg 



[4] C,„H, [1] - N, - [2] C,„H,{ \l] ^J 
L^J ^io»s| (-4] so Va 
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[ethod of Preparation. 



Benzidine (tetraz.) 



jnido- 

itbol-snl- 

nicacid. 



Amidocresol- 
ether (diaz.) 

amido- 

naphthol-disul 

phonic acid. 



Benzidine (tetraz.) 



iophenol- 

ilphonic 

acid. 



Amidocresol- 
6ther (diaz.) 

>^ 

amido- 

naphthol-di- 

Bulphonic acid. 



Benzidine (tetraz.) 



jnido- 
phthol- 
ulphonic 
cidH. 



j?^ylidine 

amido- 

naphthol- 

disulphonic 

acid H. 



Benzidine (tetzaz.) 



ijlic acid. 




a-iNaphthyl- 
amine (diaz.) 

a-naphthol- 
solphonic 
acidNW. 



Benzidine (tetraz.) 



;ylic acid. 




a-Naphthyl* 
amine (diaz.) 

amido- 

naphthol- 

disnlphonic 

acia H. 



Year of 
Discovery. 



Tolidine (tetraz.) 



iphthol-e- 
ul phonic 
acid. 




a-Piaphthyl- 
amine (diaz.) 

>!' 

a-naphthol- 

e-disulphonic 

acid. 



Tolidine (tetraz.) 

faphthol- a-^aphthyl- 
Iphonic amine (diaz.) 
idNW. >|. 

a-naphthol- 
Bolphonic acid 



1893. 



1893. 



1896. 



1890. 



1891. 



Discoverer. Patents. 
Literature. 



SociAxfe POUR l'Industrie 

Chimique k BlLE. 

Fr. Pat. 233901W. 

Ger. Pat. 83244» 



SociiCtA pour l'Industrie 

Chimique X Bale. 

Fr. Pat. 233901". 

Ger. Pat. 83244" 



BONIGER. 

Eng. Pat. 28810". 

Am. Pat. 691616. 

Fr. Pat 262109. 



Lauch. 

Fr. Bayer & Co. 

Eng. Pat. 13235". 

Ger. Pat. 57331". 

Fr. Pat. 187366. 



Lauch, Ulrich, & Dtls- 

BERG. 

Fr. Bayer & Co. 



1890. 



1887. 



G. Schultz. 
Berlin Aniline Co. 

Ger. Pat. 60921". 

Sen Jour. 8oc. Chem. Ind. 

1897, 673. 



R. Lauch. 

Fr. Bayer & Co. 

Eng. Pat. 16484«7. 

Am. Pat. 440639". 

Fr. Pat. 187365. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Solution In water: blue.— Dyes: cotton direct ftom an alkaline 
bath, half wool ttom a weakly acid bath, indigo blue of good 
fastness to light, acids, and alkalies. Oan be diazotised on the 
ftbre and developed to a black with tolylene diamine. 



Appearance of dyestuff : gray powder.— lb water : blue solution.— 
On addition of bydrocMorlo acid or oanstio soda : soluble blue 
precipitate.— In oono. salphnrlo add : blue solution ; on dilution 
blue solution and precipitate. — Dyes: cotton f^om a slightly 
alkaline bath, half wool from a slightly acid bath, indigo blue 
shades of good fastness to light, acids, and alkalies. 



Appearance of dyestnff: blue black powder.— In water: easily 
soluble, with violet blue colour.— On addition of bsrdrodhlorlo 
add : violet precipitate.— On addition of caustic soda : solution 
violet.— In cone, salphnrlo add: blue solution; bluish violet 
precipitate on dilution. — Dyes : unmordanted cotton direct black 
blue, which by diazotisation on the fibre and development with 
^-naphthol gives a fine black Ikst to washing and fiiirly tut to 
Ught. 



Appearance of dyestnff : grayish black powder.— In water : bordeaux 
brown solution. — On addition of bydrodilorlo add to tlie 
aqueous solution : black precipitate.— On addition of caustio 
soda : no change.— In oono. sulphuric add : blue solution ; black 
precipitate on dilution with water.— Dyes : unmordanted cotton 
gray. 



Appearance of dyestnff: black powder.— In water: dark moss- 
green solution.— On addition of hydroohlorlo add : blackish gray 
precipitate.— On addition of caustio soda : solution dark brown. 
—In cone, sulphuric add : violet solution ; greenish black pre- 
cipitate on dilution. — Dyes : unmordanted cotton fh)m a neutral 
salt bath greenish olive ; tolerably fast to light, soap, and acid, 
but browned by alkalies. 



Appearance of dyestnff: blue powder.— In water: blue solution.—. 
In alcohol : reddish violet solution.- On addition of hydrodilorio 
add or caustic soda to the aqueous sdution : blue precipitate. 
— In cone, sulphuric add : blue solution ; blue precipitate on 
dilution.— Dyes : uumo^anted cotton direct blue, fairly flut to 
light and milling. 



Appearance of dyestuff : grayish black powder.— to water : bluish 
violet solution.— In alcohol: violet solution.— On addition of 
hydrochloric add to the aqueous solution : violet precipitate.— 
In oono. sulphuric add : blue solution ; bluish violet precipitate 
on dilution with water.— Dyes: unmordanted cotton dark bluinh 
violet from a soap bath ; tolerably fast to light, washing, acid, 
and alkali. 
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'jMumtrri^ Hunf, 



■ ttrntOlaMfoKtlB.' Hwlium Mit or 
\BaA ' 'litoljl-di«ion- 






Sodium Bait of 
ilimethoij-dipheuyl' 

iisphtbalene-Bzo-bi- 

a-naphthol-dlsul- 

phonic acid. 



Conatitntional FonnnU. 



[111 U133-WC, 



!,oH^[l]-Nj-C,„H,-| 
H/i3]CH; ■ ' f[l]OH 

U4]S0aNa 



[l]OH 
[8] OH 
[4] SOjNa 



„„ r[3]0CH, r[i]0H 

rn I * '^ t-»] - Nj - [4] Ci^ Jl] - N, - [2] C,„H J [3] SO,Na 

ch/E^Joch, hi]OH UejsOjN. 



?[1]0H 
CiflHJ [3]S0jNa 

^[8]S0gNa 



OotnfflUa Black 
TBftFF extra. 



Sodium nit of 
bsDzene-dUazo-a- 
naphthyUmine-Biil- 
,ihon ic-acid -naphthol ' 
Kul phonic- acid -azo- ui - 
pheny lene -diamine. 



-< 



[l]N,-(4]C,„H,{[Jj^^^^ 



[TJSOjNa 



[8] OH 
[4]X,-[7]C,,hJ [2] -N,-[4]C,hJ J ggs 
l[6]S0jNa UajWilj 



[■odtphMirl Black. 

m 



Sodium aalt of 

benzene-diaBEO- 

laph thol-aulpbonic 

: id- azo-tH- pheny Ion 

dianiine -reaorcin. 



ft8 OH 
Jl] N, - C7) C„hJ [8 SO,N. 



Direct Bla<:k V. 

[K.S] 



uo-a- Daphtlijlamine- 

am idonaph t liol-sul - 

phonic acid. 



0,H,[4]-N,-I7)0,.H, j|, 

CaHJ4]-N,-[7]C,„H '[8 



OH 

SOjNa 

SOjNa 

-N,-(4]C„H,[1]NH, 

NHj 

OH 

SO,Na 



Diamine Bronse 0. 



Sodium aalt of 

d ipbeny I -disaio- 

niphthol-flianlphonic- 

atO'iH'phenylenB- 
[liamins- salicylic acid. 



([6]S0,Na 
[sjo^' 

O.H,W-N,-MC.H.{['j^j,. 



Dirsot Indons 
Blue B. [A'. K] 



Sodium salt of 

d i |>henyl-diaaio- 

tiaphthol -disul phoni 



C^H^[4]-Nj-[7]C,oHj. 



C.H,[4]-N,-[7]C,,H,-^ 



6] SOjKa 

3]S0^a 

8] OH 

2]-N,-[4jC„H,[l]yH, 

6]S0^'a 

3]S0^'* 

8] OH 

1] SHj 
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dthod of Preparation. 



Tolidine (tetraz.) 



loxy- 
thalene- 
phonic 
MS. 




a-jxaphthyl- 
amine (diaz.) 

dioxy- 

naphthaiene- 

Bulphonic 

acid S. 



Dianisidine (tetraz.) 

kphtnol- a-Naphthyl- 
ilphonic amine (diaz.) 



cid. 



a-naphthol-e- 

diflulphonic 

acid. 



Year of 
Discovery. 



1891. 



1890. 



*hen. diamine (tetraz.) 




.phtEyl- 
e-soipa. 
. Cleve. 



Amido- 

naphthol- 

Bulpn. acid y 

(diaz.) 

I 
m-diamine. 



'hen. diamine (tetraz.) 



sorcin. 



Amido- 

naphthol- 

Bulpn. acid y 

(diaz.) 

m-phen. 
diamine. 



Benzidine (tetraz.) 




mido- Amido- 

hol-sulph. naphthol- 
nd 7. disulph. acid 

2 B. rdiaz.) 

a-naphthyl- 
amine. 



1896. 



1897. 



Discoverer. Patents. 
Literature. 



Lauch, Ulrioh, & 

DUISBEBO. 

Fr. Batbb k Co. 

Eng. Pat. 329r». 

Am. Pat. 601118" 

Ger. Pat. 67912". 



g. schultz. 

Berlin Aniline Co. 

Ger. Pat. 57444. 

See J. See Chem. Ind. 1897, 674. 



Clausius. 
Berlin Aniline Co. 

Compare 

Meisteb, Lucius, k 

BrOnino. 

Am. Pat. 6792121. 

Ger. Pats. 131986 k 131987. 

Chem. Zeit 1902, 561. 



Ris and Simon. 

J. R. Geioy k Co. 

Eng. Pat. 20278"^. 

Am. Pat. 615497. 

Fr. Pat. 270151. 



1896. 



Benzidine (tetraz.) 



y^lic acid. 



Amide- 

naphthol- 

dismph. acid 

H. (diaz.) 

m-phon. 
diamine. 



Benzidine (tetraz.) 



mido- Aroido- 

ithol-di- naphthol- 
i. acid H. disnlph. acid 
2R. (diaz.) 

a-naphthyl- 
amine. 



BONIOER. 

Fr. Bater k Ck). 
Eng. Pat. 15294«. 
Am. Pat. 601033. 
Ger. Pat. 109161. 
Fr. Pat. 256960. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyestnff : gray powder.— In water : violet solution. 
—On addition of bydroolilorio acid : bloiBh violet precipitate.— 
On addition of oaustlo soda : solution reddish violet.- In oono. 
sulphnrlo add : greenish blue solution ; violet blue precipitate 
on dilution.— Dyes : unmordanted cotton indigo blue, tolerably 
fast to light and soap, but reddened by alkalies. 



Appearance of dyestuff: violet powder.— In water : blue solution. 
—In alcohol : violet blue solution.— On addition of hydroohlorlo 
add or canstio soda : blue flocculent precipitate.— In oona snl. 
Idinrio add : cornflower blue solntion ; blue predpitate on dilu> 
tion.— Dyes : unmordanted cotton direct blue. 



Dyes : unmordanted cotton direct black. 



Appearance of dyestuff: grayish black powder.— In water: spar- 
ingly soluble cold, soluble hot with a violet black colour. — 
On addition of hydroddorio add or caustic soda : black pre- 
dpitate.— lb oono. suliOrarlo add : blackish blue solution ; black 
predpitate on dilution.— Dyes : unmordanted cotton black which 
ia fixed fast to washing by treatment with formaldehyde. 



1891. 



1896. 



M. Hoffmann k C. Kroun. 

L. Cabsella k Co. 

Eng. Pat. 6972»». 

Ger. Pat 757629*. 



Appearance of dyestuff: gray powder.— In water: violet black 
solution.— On addition of hsrdroohloric add : blue black precipi- 
tate.— On addition of caustic soda : solution becomes reddish 
violet— In oono. suljAurlo add : blue solution ; blue black pre- 
dpitate on dilution.— Dyes: unmordanted cotton a violet black 
of good fastness to washing. Diazotised on the fibre and developed 
with jS-naphthol it gives a dark blue, with phenylene diamine a 
black, which are very &8t to washing. 



BONIGER. 

Eng. Pat 15294«. 

Am. Pat 601033. 

Fr. Pat. 256950. 

Ger. Pat 109161. 



Appearance of dyestuff: blackish powder.— In water: insoluble 
cold, chocolate brown solution hot.— In alcohol : insoluble.— On 
addition of hydrodiloric add to aqueous solution: purple 
brown precipitate.— On addition of caustic soda : solution be- 
comes yellower. — ^In oono. sulphuric add : bluish violet solution ; 
black precipitate on dilution.— D3res : unmordanted cotton yel- 
lowish brown of metallic appearance, which by treatment with 
copper salts ia converted into a deep brown fast to light and 
washing. 



Appearance of dyestuff: bluish black powder.— In water: easily 
soluble with blue black colour.— On addition of hydrochloric 
add : dark blue precipitate.— On addition of caustlo soda : 
violet solution.— In oono. sulphuric add : blue solution ; dark 
blue precipitate on dilution.— Dyes : unmordanted cotton gray 
blue to indigo blue of good fastness to light and washing. By 
diazotisation and development with ^-naphthol or phenylene 
diamine it is converted into fkst dark blue or black. 



I 



Cunmiercial Name. 



rrisalphone Brown 
B, O, & 2 

[K. S.] 



Scieutilio Nome. 



CunHtitutioDol Formula. 

([6)S0gNa 
[3]S0,Na 
[8] OH 



^N,-[4]C.H.{raOH^., 
(Q = ii'sidue of benzidine, tolidine, or dianiaidinc^) 



} Columbia Black R. 

[A. 



Sodium salt of 

litotyl -diBBZo- n apli - 

tliol-diaiil phonic aciil 

azo-bi-m-tolylene- 






C,H, 



[8]0H f [IINH, 

1 [2]-Nj-[4]CjHJ [3]NH, 
men, f[l]NH, l[6]CHg 

[4] - Nj - [4] GjHj \ [3] NH, 

ItejCHj 



388 



Sodium salt of 
Uiraethoxy-diphBUyl- 

dtaaro-naphthol- 
diaulphnnic-ar^id-azo- 
tii-m- tolf lone •diandnu. 



./[3]0CU, 
I f[3]OCH3 J 



[ejsOjNft 

3]S08Na 

8] OH 

2]-N„-[4jaH, 

I]NH, 

3]NHj 



l[G]CH, 



Sodium salt of 
ulpbo-Daphthalone- 
liaszo-nsplithol-anl- 



Far inatance^ 

C [6] SOgNa 
r[l]-N,-[7]C,onJ[8]0" 



lf[I]NH, 



C H J [31S0,Na [2]- N„- [4]C.HJ * ""» 



Sodium salt of 

disulpho-dipheiiyl- 

d iauo-a -napii thale df 

aKO-bi-n- na phtbol-p - 

aulphotUD odd. 



„,V" HM-N,-[)]C„H,[l]N.N[2]C„ll5 

'-'.".{son.' ' ''^» 'U4)so,n. 



/[I] OH 



I 



I Benzo Black Blue 
5 a [By.] 



Sodium salt of 
ilisul pho -di pben y 1 - 
i isazn -a-naphtiialonf 
iM- bi -d ioxy naph til a 
lene'SUlphomc acid. 



(80,1.-. (tIJOH 

i* H [4] - Nj - [4] C,„H41] - Nj - [2] C^nJ [8] OH 
[111 ([1)0H IWSO^. 

I ([J)-N,-mC„HJ[8]0H 



Oolmnbia GTeen. 

[-11 
Direct Otmh 00. 



Sodium salt of 

diphenyl-dinMO- 

Mlicylic-Bcid -amido- 

naphthol-aulphonic- 

aiiid-a!io-benzenc-Bu1> 



C.H, [4] - N, - C.H, (OH) OOJJa 

nil 

C,M^&i - N>C.oH« (NH,) (OH) (SO^Na), 



■ Ooliunbla BUuki 1 BX ft t BW I ' 
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thod of Preparation. 



jradiamine (tetraz.) 



ic acid. 



Amido- 

naphthol- 

disuiph. acid 

2R(diaz.) 

>^ 
m-Diamine. 



Tolidine (tetraz.) 



lylene Amidonaph- 
nine thol-disufph. 

acid R (diaz.) 

w-Tolylene 
diamine. 



Year of 
Discovery. 



Kanisidine (tetraz.) 



•lylene 
nine. 



Aniidonaph- 
thol-disufph. 
acid K (diaz. ) 

w-Tolylene 
diamine. 



phth. diamine solph. 
acid (tetraz.) 



mine or Amidonaph- 
)rcin. thol-sulph. acid 
7 (diaz. ) 

>^ 

m-Diamine or 

resorcin. 



Qzidine disuiph. acid 
(tetraz). 

.phthol- o-Naphthyl- 
loidNW. amine (diaz.) 

a-Naphthol- 
sulph.acidNW. 



Dzidine disuiph. acid 
(tetraz. ) 

naphth. o-Naphthyl- 
, acid S. amine (diaz.) 

Dioxynaphth. 
sulph. acid S. 



^.^Salicylic 
zidine<^ acid. 
braz.) ^^Amidonaph- 
lanilic-'^^^ thol-sulph. 
(diaz. ) acid. 



1897. 



1893. 



Discoverer. Patents. 
Literature. 



BONIOER. 

Eng. Pat 6746». 

Am. Pat. 608024. 

Fr. Pat. 275783. 



KiRCHHOFF. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 



Appearance of dyestuff: brown powder.— In water : easily soluble 
to coffee brown solation.— On addition of bydrodhlorio aold: 
blackish brown precipitate.— On addition of oauitio loda : reddish 
brown solution.— In oona snlphurlo add : bluish violet ; dark 
brown precipitate on dilution.— Dyei : unmordanted cotton 
yellowish to dark brown shades, which by subsequent treatment 
with bichromate and copper sulphate are rendered very fast to 
washing and light 



1893. 



1896. 



1887. 



1892. 



KiRCHHOFF. 



R. Herz. 
Leyinstsin Limd. 
Eng. Pat 17065«». 

Am. Pat 619194. 

Ger. Pat 115990. 



R. Laugh k M. Kahn. 
Fr. Bayer k Co. 
Ger. Pat 44779^. 

GrIESS & DniSBERO. 
Ber. 22, 2468. 



Appearance of dyeatuff: black powder.— In water: brown black 
solution.- In aloohol: brown black solution.— On addition of 
hydroohlorlo aold to the aqnaona tolntion: black flocculent 
precipitate.— On addition of caustio soda: brown solution.— 
In oono. snlphurlc add : pure blue solution ; on dilution vi<det 
black flocculent precipitate.— Dyes : unmordanted cotton direct 
black. 



Appearance of dyestuff: black powder.— to water or aloohOl: 
violet black solution.— On addition of hydrotihlorio add to the 
aqneoua idntion : dark flocculent precipitate.— On addition of 
oanstioaoda: solution reddish violet- In oono. aulphnrlo add : 
blue black solation ; on dilution becoming bluish violet and then 
giving a violet black flocculqpt precipitate.— Dyea : unmordanted 
cotton black. 



Appearanoa of dyestuff: black powder.— In water : violet solution. 
—On addition of hydroohlorio add or oauatlo aoda to the 
aqneoua idiition : no change.— In oono. snlphurlo add : blue 
solution, becoming blackish blue on dilution with water.— Dyes : 
mixed and union goods black. 



Appearance of dyestuff: black powder.— In water: blue black 
solution.— In alcohol : insoluble.— On addition of hydroohlorio 
add to the aqueous solution: black blue precipitate.— On 
addition of oaustlo soda: solution becomes blue.— In oona 
snlphurlo add: blackish green solution; blackish blue precipitate 
on dilution with water.— Dyes : unmordanted cotton black blue 
shades fh)m an alkaline bath. 



Kahn, Lauch, & Ulrich. 



1893. 



MuLLER k KiRCHHOFF. 



Appearance of dyestuff : gray powder.— In water : easily soluble 
with blackish blue colour.— On addition of hydroohlorio add : 
dark greenish blue precipitate and greenish solution.— On addition 
of oaustlo soda: no change.— In oono. snlphurlo add: black 
green solution ; dark greenish blue precipitate on dilution.— Dyes: 
unmordanted cotton greenish black, tolerably fkst to light, wash- 
ing, and acids, but affected by alkalies. 



Appearance of dyestuff : black powder.— In water : green solution. 
—On addition of hydroohlorio add : green flocculent precipitate. 
—On addition of oaustlo soda : greenish black solution.— In oona 
snlphurlo add : blue violet solution ; on dilution green flocks.— 
Dyes : cotton direct green. 



» dyestnffli of the same group. 
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Commercial Name. 



Diamiae Qreen B. 
[C] 



Scienlific Nome. 



phenol- maul plio 

amidona phth ol-i z 

nitrobonzene. 



Constitutioiul FonnuK 



CflH, [4] - N, - [4] CgH^ [1] OH 
[IJI ai]OH 

OeHJ4]-N^ jj l[8JNH 

\ [4] NO, [ [6] SOjNa 



CflHji 



I Diamine Oreen ( 

[C] 



Sodium saXt of 
diphenyl - di mzo- 
salicylic acid-di- 
sulpho-amido- 
. napbtbol-uo-nitro 
benzene. 



CgH^ [4] - Ng - CgHj (OH) CO J*i 



^«"H [4] NO, 



aiJNft, 
[8] OH 
[3] SOjNa 
[6] SOgNa 



> Diphenyl Oreen O. 



Sodium Bait of 
di phenyl -disaio- 
phenol-disalpbo- 
amido tiaph thol-azo 
chloronitrobemene. 



C«H4['t]- 
[111 

C^HjCHNOj)- 



-[■>]'yii[l]OH 
f[l]NH, 

>*--.o". [3]S0,Na 
\ [6] SOgNa 



Diphenyl Oreen 

3 a. 

[G.] 



Sodium salt of 
diphen jl -disazo- 

Balicy lie -d iaul pho- 
amidonaphthol -azo - 
ch loromtrobenzetie. 



CflH, [4] - N.. - C^H., 10 H) CO,Na 

[111 ' fniNH, 

CflH [4]-N. .. [8 OH 

aHjCl{NOj)-N.,'^^>""-l [3 SOjNa 
I [6] SO,Na 



I Ohloramine Oreen 
B. 

[K. S] 



Sodium salt of 

diphenjl-disazo- 

phenol (or ealicjlic)- 

disulpho-amido- 

I aphthol-azo-dichlorc 

benzene. 



C,HJ4]^N,^[4)G8H 

[111 

C«Ha4]-N 



[1]0H 

■l]NHj 
8] OH 
3] SOjNa 
6] SO,Na 



Dia mine Blade 
HW, 



Sodium salt of 

di phenyl -disazo- 

salpho-amido- 

uaphtnol-diBulph o- 



f[2]NH, 
CbHJ4]-N,-[7]CioH.- [8]0H 

[I] I l(6]S0,Na 

r[l]NH, 






[8] OH 
[3] SOgNa 
[6] SOjNa 



Dianil Black E. 



Sodium salt of 
d iphony 1 -d iBazo-m - 
pheu jle ne-diamine - 
disnlpho-dioij- 
naphtholeue -azo- 
aphthale ne-sulphon: 

■oid. 






Congo Brown d. 
[A.] 



Sodittia salt or 

snlpho-benzene-azo 
rsBorcinol-azo- 



diphenyl-a^ 
Mlicyliii ac 



C,H,t4]-N,-[4]l „ f[I]OH 
'^'"4 [3] OH 



OH /CI-"! -PI/ 
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Method of Preparatioii. 



Benzidini 
(tetraz.) 

p-Nitramlin 
(diaz.) 




PhenoL 

Amidonaph- 

thol-disulph. 

aoidH. 



Year of 
Discovery. 



Discoverer. Patents. 
Literature. 



Benzidin 
(tetraz.) 

p-Nitranilin< 
(diaz.) 




licylio 
acid. 

Amidonaph- 

thol-disulph, 

acidH. 



Benzidin 
(tetraz.) 

o-ChloT'p- 

nitraniline 

(diaz.) 




Phenol. 

Amidonaph- 

thol-disufph. 

acid H. 



Benzidin 
(tetraz.) 

o-Chlor-p 

nitraniline 

(diaz.) 




Salicylicacid. 

'Amidonaph- 

thol-disulph. 

acid H. 



^Phenol (or 
Benzidint<;^ salicylic acid, 
(tetraz.) "^^Amidonaph- 
Dichloranil--^-^ thol-disufph. 
ine(diaz.) acidH. 



^^Amidonaph- 
Benzidine^^ thol-sulph. 
(tetraz.) ^^^ acid 7. 

sr-*-. •!• ^^^Amidonaph- 
^itramhne^^ thol-disnlph. 
(diaz.) add H. 



Benzidin 
(tetraz.) 

Naphthioni 
acid (diaz.) 




m-Phenylene 
diamine. 

Diozynaph- 
thalene-di- 
sulph. acid. 



^,,^Salicylic 
Bcnzidine<;^ acid, 
(tetraz.) ^Resorein. 

Solphanilic-'^ 

acid (diaz.) 



1891. 



M. Hoffmann & C. Daimler. 

L. Cassella k Ck>. 

Eng. Pat 15725". 



Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 



1891. 



M. Hoffmann k CDatmlriu 

L. Cassella k Co. 

Eng. Pat 15725»^ 

Am. Pat 514599. 

Ger. Pat 6635 1«. 

Ft. Pat 201770. 



Appearance of dyestnff: dark powder.— Jn water: dull green 
solution.— In aloohOl: bluish green solution.— On addition of 
hydroohlorlo add to the aqneom solution : bluish black precipi- 
tate.— On addition of canstlo soda : solution becomes yellower.— 
In oono. lulphnrlo aold : violet solution ; black precipitate on 
dilution.- After reduction with ilno dust : becomes bright blue 
on paper.— Dyes : unmordanted cotton green shades. 



1898. 



1898. 



Simon. 
J. R. Qeigy k Co. 
Am. Pat 628233". 



Appearance of dyestnff: black powder.— In water: dark green 
solution.— On addition of hydroohlorlo aold : bluish black pre- 
cipitate.— On addition of canstlo soda : solution becomra yellower. 
— In Qono. snlphnrlo add : violet solution ; black precipitate on 
dilution.- Dyes : unmordanted cotton from neutral salt bath green, 
tolerably &st to light, washing, and alkalies, but dulled somewhat 
by acids and sensitive to copper. Very fkat on wool and silk. 



1898. 



Simon. 
J. R. Geioy k Co. 
Am. Pat 628233" 



Appearance of dyestnff: bUck powder.— In water: dark green 
solution.— In alcohol : violet solution.— On addition of hydro- 
dilorlo add to the aifaeons solution : black precipitate.— On 
addition of caustic soda : dull green-solution.— In cono. sulphuric 
add : violet solution ; black precipitate on dilution.— Dyes : un- 
mordanted cotton green. 



BOnioer k Lapott. 

Sandoz k Co., Basle. 

Eng. Pat 8503». 

Am. Pat 627679. 

Fr. Pat 287971. 



Appearance of dyestnff : dark powder.— m water : green solution.— 
In aloohd : sparingly soluble with green colour.— On addition of 
hydrodilorio add to the aqueous solution : green precipitate.— 
On addltionof caustic soda: dull green solution.— In cono. sul- 
phuric add : reddish violet solution ; green precipitate on dilu- 
tion.— Dyes : unmordanted cotton green. 



1891. 



L. Cassella k Co. 
Ger. Pats. 66351'^ k 70399. 



1894. 



Appearance of dyestnff: dark bronzy powder.— In water: easily 
soluble to green solution.— In alcohol : eaxily soluble to green 
solution.— On addition of hydroohlorlo add to the aqueous solu- 
tion : violet black precipitate.— On addition of caustic soda : 
hlMck green solution.— m cono. sulphuric add : violot solution ; 
violet black precipitate on dilution.— Dyes : unmordanted cotton 
bright green, the brightest and fastest to alkalies of the direct 
cotton greens. Dyes level shades on union goods and half-silk. 



Schmidt k Ernst. 



Appearance of dyestnff: blackish gray powder. —m water: blackish 
blue solution.— On addition of hydroohlorlo add : blue precipi- 
tate.— On addition of caustic soda : no change.— In cona sul- 
phuric add: blue solution ; blue precipitate on dilution.— Dyes: 
unmordanted cotton greenish black shades which are fast to hot 
pressing. 



1888. 



Strassbukoer. 

Berlin Aniline Co. 

Eng. Pat 10653*. 

Am. Pat 399581. 

Ger. Pats. 46328" k 465018«. 

Fr. Pat 192331. 



Appearance of dyestnff : small bronzy crystals.- In water : sinr- 
ingly soluble with reddish violet colour.— On addition of hydro- 
chloric add: pnniipitate.— On addition of caustic soda: blue 
solution.— In cone, sulphuric add : dark bine solution ; on dilu- 
tion, reddish violet solution and precipitate.— Dyes : unmordanted 
cotton direct black. 



Appearance of dyestnff: brown powder.— In water : red solution. 
—In alcohol : brown solution.— On addition of hydrochloric add 
to the aqueous solution: brown precipitate.— On addition of 
caustic soda to the aqueous solution : nsi colour.— In cono. 
sulphuric add : reddish violet solution ; dark reddish brown pre- 
cipitate on dilution with water.— Dyes: nnmonlanted cotton 
brown, of moderate f&stness which is increased by subsequent 
coppering. 
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\v^ WuilUlvrVUJ. XkTIIt. 



.u>*) CQaHQ 3M«W. l;. 5iW»««i «fc|t Jt" 



V^^ JtH^MAk 



Ki^i^rtfc*^ Xf^yvm 



C*i 



?•*. 



'•I 






^^UUMM^I of 



Uuol-triaaio-tri- 
.^icylitt Mid. 



CoDBtitutioiial Fonnula. 



C.Hj4]-N,-[4]C.H.{[Jjg«^^ 



C,HJ4]-N,-[4n /[1]0H 

^w"«\ [6] SOjNa 



Cj^s 



C.H, 



{ 
{ 



3 

4 
3 

[4 



CH3 
-N2-C,H2(NH2)(OH)(S03Na) 



■^3 



-N 



CioHgCSOgNa) - nP^^«^2 (0^)2 



HO 



^C,H, - N2 - C«H3 (OH) CO^H 

. c^^CyH^ - Nj - CgH3 (OH) COgH 

^-CeH, - N2 - C,H3 (OH) CO^H 



V. TETRAEISAZO 



\ «. > III. i« I «l N^kiuo. 



Suientifio Name. 



Uauct H»OWM J. I ««Hum salt of 

. 1 oarl»oxy-bcnzene-azo- 

' j»ht»nylene-brown. 






I •'''v. I 



SyJtNi^VMlti Brown 



Hoilium salt of 

Hul|)lio-benzene-azo- 

phenylene-brown. 



Sodium salt of 
Bulpho-naphthalene- 
azo-phenylene-brown. 



Sodium salt of 
sulpho-toluene-disazo- 

Di-m-phenylene- 

diamine-azo-naphtha- 

lene-sul phonic acid. 



Gonstitutional Fonnula. 



CgH^ (COjNa) - N = N ~ [2 
" ~ N = N-[4 
N-N-[4 
CeH^ (COjNa) - N = N - [2] 



CaH 



H [3] 






NHj 
NHj 
NHj 
NH« 






CaH. 



4 

11 
1 

1 



SOgNa 

-N = N 
-N-N 
-N = N 
-N = N 
SOgNa 






NH, 
NH 

nh; 

NH. 



2 



CjoHg 



{[tj 



C6H4{ 



SOgNa 

-N-N 
-N = N 
-N=N 
-N = N 
SOgNa 



2 

4 

41 
2 






1 
31 
1 
3 



NH, 
NH 

nh; 

NH 



2 



2 



CioHe(S03Na) 

CeH2(CH3)(S03Na)[[Jj 

CioH6(S03Na) 



SpCeH,{ 
S^>CeH,{ 



NH, 
NH 

nh; 



2 



[3]NH, 
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If ethod of Preparation. 


Year of 
Diacovery. 


Diacoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Projierties. 

Metnod of Employment. 


^^^.▼Salicylic 
enzidine^^ add. 
tetraz.) ^Reaordn. 
Naphth.^^ 
le aulph. 
L(diaz.) 


1888. 


strar8bubgsb. 

Berlin Aniline Co. ' 

Eng. Pat 10668* 

Am. Pat 899581. 

Gor. Pats. 46328 k 46501. 


Appearance of dyastoff: dark brownlBh red powder.— In water: 
red solution.— m alcohol : red Bolution.— On addition of hydro- 
chloric acid to the aq:aeona solution : brown precipitate.— On 
addition of cauattc soda to the a<iaeous solution : red oolonr.— 
In cona sulphuric acid : violet soIuUon ; on dilution with water a 
dark reddiah brown precipitate.— Qyes : onmordanted cotton 
brown of moderate flutness which is increased by subsequent 
coppering. 


^^midophe- 
TolidineC "^^i5*P^- 

(*^*~-)>Re:S^;. 

hthionic^^^ 

I (diaz.) 


1892. 


Rudolph k Voces. 

K. Oehler. 

Eng. Pat 13402^. 

Am. Pat 516381. 

Ger. Pat 71182. 

• 


• 

Appearance of dyostuff: blackish brown powder.— In water: 
reddish brown solution.— On addition of hydrochloric acid: 
reddish brown procipitate.- On addition of caustic soda : bluish 
red solution.— In oono. sulphuric aoid : bluish violet solution ; 
reddish brown precipitate on dilution.— Dyes : onmordanted cotton 
currant brown from a soap bath. 


^^>^Salicy lie acid. 


1890. 


Julius. 

Bad. Anil, k Soda Fabbik. 

Ger. Pat 58893. 


Appearance of dyastulT: yellowish brown paste.— In water: in- 


(diaz.) ^^^^kSaUcyUcadd. 


caustic soda : orange yellow solution.— In oono. sulphuric acid : 
green solution ; brown precipitate on dilution.— Dyes : chromed 
wool a tolerably fkst yellow. 



X>UBIN0 MATTEB8. 



Idethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reaconts. Shade and Dyeing Projierties. 

Metnod of Employment. 


oCkmpound 


Ck>mbined with 


-Amido- 
izoio add 
2 mola.) 


Bismarck 
Brown (1 mol.) 


1891. 


R. GnKUM k J. SCHMID. 

SooifcrA POUR l'Industbie 

Ghimiqus k BiLS. 

Am. Pat 491422. 

Fr. Pat 219925. 

Ger. Pat 76127. 


Appearance of dyastnir: brown powder.— In water: yellowish 
brown tolntion.— On addition of hydrochloric add : dark brown 
precipitate.— On addition of caustic soda : no change.— m cona 
snlphnric acid : brown solution ; brown precipiUte on dilution.- 
Dyea : unmordanted cotton brown. 


ilphanilic 

add 
2 mola.) 


Biamarck 
Brown 
(1 mol.) 


1887. 


M. Uerzbeko. 
Fr. Bater k Co. 
Eng. Pat 16498*'. 
Ger. Pat 46804*'. 


Appearance of dyestnff: browninh black powder.— m water: 
reddish brown solution.— In alcohol : partially soluble.— On addi- 
tion of hydrochlorio add to the aqueous solution : brown pre- 
cipitate.— On addition of oaustlo soda to the aqueous solution : 
brown floci'ulont precipitate (if the solution is strong).- In oono. 
sulphuric add : violet brown solution ; on dilution with water, 
pure violet; on ftirther dilution, a brown precipitate.— Dyes : 
unmordanted cotton yellowi* h brown fh)ni a neutral salt bath. 


iphthionic 

acid 
2 mola.) 


Bismarck 

Brown 

(1 mol.) 


1887. 


M. Ubrzberg. 
Fr. Bayer k Co. 
Eng. Pat 16493*'. 
Ger. Pat. 46804*'. 


Appearance of dyestuff: brownish black powder.— m water: 
reddish brown solution.— In alcohol : partially soluble.— On addi- 
tion of hydroOhlorio acid to the aqueous solution : brown pre- 
cipitate.— In cona sulphuric aoid : dull violet solution ; brown 
precipitate on dilution with water.— Dyes : unmordanted cotton 
brown from a neutral salt bath. 

• 


ihthionic^ 
1 (diaz.)^ 

>lyl6ne . 

n. aulph. ^^ 
(tetraz.) 

ihthionio^ 
1 (diaz.) 


^m-Phen. 
diamine. 

"^m-Phen. 
''^ diamine. 


1889. 


Rudolph. 

K. Oehler k Co. 

Eng. Pat 11000». 

Am. Pat 465116". 

Ger. Pat 68667". 


Appearance of dyestuff: black brown powder.— In water: brown 
eolation.— On addition of hydrochlorio add : brown precipitate. 
—On addition of canstto soda : no change.— m cone, sulphuric 
aoid : dull reddish violet solution.— Dyes : unmordanted cotton 
from a soap bath brown shades, tolerably Cut to washing, alkalies, 
and adds, but not to light 

• 
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hod of Preparation. 




Resorcin. 
Resorcin. 



.nilic 

liaz.) "^Resorcin. 

Ldine<^ 

^nZ') J^Resorcin. 

liaz.) 



Benzidine 
(tetraz.) 




htnol ToL-m-diam. 
id NW. oxamic acid 
(diaz.) 

a-Naphthol- 
sulph.acidNW. 
act saponified, asain 
)ed and combined with 
d mol. of a-naphthol 
lulph. acid NW. 



Year of 
Discovery. 



1889. 



1889. 



Discoverer. Patents. 
Literature. 



Bender. 
A. Leonhardt k Co. 



Bender. 
A. Leonhardt k Co. 




licylicacid. 



Dioxydiphe- 
nyl-metnane. 

Salicylic acid. 




alicy lie acid. 

Dioxydiphe- 
nyl-metnane. 

licylicacid. 




Naphthionic 
acid. 

Dioxydiphe- 
nyl-metnane. 

Naphthionic 
acid. 



nzidine sulph. acid 
(tetraz.) 




aphthol Amidonaphthol 
acid 7 sulph. acid y 
iz.) (diaz.) 

nylone m-Phenylene 
line. diamine. . 



1895. 



1893. 



1893. 



1893. 



Markfeldt. 
Qer. Pat. 99126. 



Brack. 

DURAND, HUOUKNIN, k Co. 

Eng. Pat. 8511" 

Am. Pat. 519528»*. 

Ger. Pat. 80816. 

Fr. Pat 228693« 



Brack. 

DURAND, HUOUBNIN, k Co. 

Eng. Pat. 8611". 
Am. Pat. 519628»*. 



1896. 



Brack. 

DURAND, HUGUENIN, & Co. 

Eng. Pat. 8511». 

Am. Pat. 616468»*. 

Ger. Pat. 79082. 



Fkrd. Petersen k Co. 
Eng. Pat. 13743«. 
Am. Pat. SrSSSO*'. 
Fr. Pat. 257245«». 



Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 



Appeanmoe of dyestnff : blackish brown powder.— In water : brown 
solntion.— On addition of hydroohloric aold : brown precipitate. 
—On addition of caustic soda: deep red ■olution.— In oono. 
sulphurio aoid : violet black nolntion ; brown precipitate on 
dilation.— Dyes : onmordanted cotton brown. 



Appearance of dywtoir: brown powder.— In water: brown solu- 
tion.— On addition of hydroohlorio acid : brown precipitate.- 
On addition of oaustlo soda : reddish brown solution.— In oono. 
sulphuzld add: violet black solution; brown precipitate on 
dilution.— Dyes : unmordanted cotton brown of good &stness to 
acid and alkali, tolerable fastness to washing, and medium fkstness 
to light, which is improved by coppering. 



Appearance of dyastuif: bronzy powder. —In water: easily soluble. 
—On addition of hydroohlorio add : reddish violet precipitate. 
—On addition of oaustio soda : solution rather bluer.— In oono. 
sulphnrio add: blue solution; reddish violet precipitate on 
dilution.— Dyes : unmordanted cotton a violet of pure shade. 



Appearance of dyestoif: yellowish brown powder.— In water: 
yellowish brown solution.— On addition of hydrochloric add : 
brown precipitate.— On addition of oaustio soda : reddish brown 
solution.— In oono. sulphuric add : violet solution ; brown pre- 
cipitate on dilution.— Dyes : unmordanted cotton greenish yellow 
fh>m a soap bath. 



i^ipearanoe of dyestoif: dark brown powder.— m water : soluble, 
yellowish brown solution.— On addition of hydroohlorio add : 
dark brown precipitate.— On addition of oaustio soda : solution 
redder.— In oona sulphuric add : blue violet solution ; blackish 
brown precipitate on dilution.— Dyes : unmordanted cotton yellow. 



Appeanmoe of dyestulf : brick red powder.— In water: brownish 
yellow solution.— On addition of hydroohlorio add : dark gray 
precipitate.— On addition of oaustio soda : solution redder.— In 
oona sulphuric add : blue solution ; dark gray precipitate on 
dilution. — ^Dyes : unmordanted cotton orange. 



Appearance of dyestuif: black powder.— In water: soluble.— On 
addition of hydroohlorio add or caustic soda : insoluble pre- 
cipitate.— In oono. sulphuric add : dark blue solution ; black 
precipitate on dilution. —Dyes : unmordanted cotton fh>m an 
alkaline bath black. 
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VL NTTBOSO 



No. Commercial Name. 



Scicntitic Name. 



S04 , Dinitrosoresorcin. 

Fast Green 0. [M,] 

Dark Ghreen. [B.] 

Ohlorin. [D.H.] 

Bussian Ghreen. [L.] 

Fast Myrtle Ghreen. 

Alsace Ghreen. 



Dinitroso-resorcinol. 
(Dioximidoqulnouc. ) 



895 



Gkunbine B. 

[i7.] 



/3-Nitro80-a-naphtboI. 

(Naphthoquinone- 

oxim. ) 



396 



397 



398 



Gkunbine T. 

[K] 

Alsace Gkeen J. 



Dioxine. [L.] 
Gambine B. [H.] 



Naphthol Green 

B[a] 



a-Nitro80-/3-naph thol 

(/3-Naphtho-qiiinone- 

a-oxim.) 



Nitroso-dioxv- 

naphthalene. (Oxy 

/sj-naphthoquinonc- 

oxime.) 



Ferrous sodium salt 

of nitroso-/3- 

naphthol-/3-mono • 

sulphonic acid. 



Empirical Formula. 



C,H^N,04 



a«H.NO., 



10 



C10H7NO, 



C10H7NO3 



<^2oHioN20,oS2FeNa, 



(Quinofu 



Constitutional Formula. 



^^6^2 





NOH 
O 
NOH 



CjjH^-! 



'[1]C0-C = N0H 



[2]CH = CH 



C[1]C(N0H).C0 

\ I 

[[2] CH-=CH 



^10^5 



= N.OH 
= 
-OH 



^10^5 



= NO-Fe-ON = 
= = 



SOjNa 



NaOgS 



11 

2 

6 



C10H5 



Vn. STILBIHI 



No. 


Commercial Name. Scientific Name. 

1 


399 


Sun Yellow. [G.] 

Janne SoleiL 

Gnrcnmine S. [L.] 

Maize. 


Sodium salt of the 

so-called azoxy- 

stilbene-disulphonic 

acid. 



Empirical Formula. 



Ci^HjjX.,O.S.,Na, 



Constitutional Formula. 



Oil C^Hj^j^^jj 

[1] I >o 

^" ^8"4 [2] SOsNa 



0) 
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OOLOUBINO HATTERS. 

Oximes.) 



Method of Preparation. 


Year of 
Discorery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


Action of nitrous acid upon 
resorcinol. 


1875. 


FiTZ. 

Ber. (1876) 8, 6S1. 

GOLDSCHMIDT k StRAUSS. 

Ber. (1887) 20, 1607. 

KOSTANECKI. 

Ber. (1887) 20, 8187. 

J. See Chem. Ind. 1890, 1126. 


Appearanoe of dyeatuff : dark green paste or grayish brown powder. 
— In water : sparingly soluble cold, more eanily hot.— In dilute 
caustic ioda: soluble.— On heatlng.tlie powder: it deflagrates.— 
Dyes : iron-mordanted cotton green, tolerably fast to light and 
soap ; iron-mordanted wool dark green, very fast to soap. Padded 
on cotton and steamed it gives a fast brown which acts as a 
mordant for basic coloura. 


Action of nitrous acid upon 
a-naphthol. 


1875. 


FUCHS. 
Ber. 0876) 8, 626, 1026. 

Worms. 

Ber. 0882) 16. 1816. 

GOLDSCHMIDT. 

Ber. (1884) 17, 215, 801. 

GOLDSCHMIDT & SCHMIDT. 

Ber. (1884) 17, 2065. 

M. Ilinski. 

Ber. (1884) 17, 2589. 

R. Henriques k M. Ilinski. 

Ber. (1886) 18, 706. 

KOSTANBCKI. 

Ber. (1887) 20, 8147. 

J. Soc. Chein. Ind. 1890, 1126. 


Appearance of dyeatuff : greenish yellow paste.— In water : slighUy 
soluble with a yellow colour.— In alcohol : yellow solution.— On 
addition of hydrochloric acid to the aqueous solution: no 
change.— On addition of caustic soda : clear yellow solution.— 
In cona sulphuric add : reddiKh brown solution ; on dilution 
with water, yellow solution and bro%m flocculent precipitate. — 
Qyes : iron-mordanted fobrics green ; on chrome mordanta cutch 
brown. The shades are very fast to light and washing. 


Action of nitrous acid upon 
/3-naphthoL 


1875. 


FuCHS. 
Ber. (1875) 8, 1026. 

Sten HOUSE k Groves. 

Ann. (1877) 188, 145. 

H. KOHLER, 

Ger. Pat. 25469® (lapsed). 

Ber. (1883) 16, 8080. 

R. Henriques k M. Ilinski. 

Ber. (1886) 18, 704. 

Kostanecki. 

Der. (1887) 20, 8147. 
J. Soc. CheuL Ind. 1890, 1126- 


Appearance of dyestuff: olive green paste.— In water: slightly 
soluble with a yellow colour.— In alcohol : reddish yellow solution. 
—On addition of hydrochloric acid to the aqueous solution : 
no change.— On addition of caustic soda to the aqueous solution: 
greenish yellow fluorescence.- In cone, sulphuric add: dark 
brown solution ; flocculent precipitate on dilution with water.— 
Dyes : iron-mordanted fobrics green. 


Action of nitrous acid upon 
(2 :7)-dioxynaphthaloDe. 


1889. 


F. Bender. 

A. Leonhardt k Co. 

Eng. Pats. 17223* k 14230*. 

Ger. Pat. 55204». 


Appearance of dyestuff: red paste.— In water: insoluble.- In 
alcohol : yellowish red solution.— In cone, sulphuric add : green 
solution ; red precipitate on dilution with water.— Dyea : bright 
green shades on iron mordants, brown on chrome mordants ; very 
fiuit to light. 


Action of nitrous acid upon 

/9-naphthol-moDo-sulphonic 

acid S and conversion into 

the ferrous sodium salt. 


1883. 


Otto Hoffmann. 

Ber. (1886) 18, 46. 

Frankfurter Anilin- 

FARBEN FaBRIK GaNS k Ck). 

Eng. Pat. 2269**. 
Am. Pat 316036. 
Ger. Pat. 28065«, 

k addn. 28901»*. 

J. Soc. (}hein. Ind. 0885)4, 204 ; 

(1890) 9, 1126. 


Appearance of dyestuff: dark green powder.— In water : yellowish 
green solution.— On addition of hydrochloric add to the aquaoua 
idution: no change.— On addition of caustic soda to the 
aqueous sdution: colour becomes bluish green.— m cone 
sulphuric add : yellowish brown solution ; yellow solution on 
dilution with water, which gives a precipitate of Prussian blue on 
adding potassium ferro- and ferri-cyanide.— On ignition : leaves a 
residue of iron sulphide.— Dyes : wool green from an acid bath 
containing an iron salt, very flist to light, good Castness to alkali 
and acid. 



oolourino matters. 



Method of Preparation. 



Heating /i-nitrotoluene-sul- 

phonic acid with aqueous 

caustic soda. 



Year of 
Discovery. 



1883. 



Discoverer. Patents. 
Literature. 



JoH. Walter. 
J. R. Geioy k Co. 

Bull, de MuIhouHe 1887, 99. 

0. ScHULTZ and F. Bknder. 

Ber. 19, 3234. 

A. Leonmaudt k Co. 

Eng. Pat. 4387««. 

Am. Pat. 360553. 

Ger. Pat. 38735. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyestuff : brown powder.— In water : soluble with 
brownish yellow colour.— In cone, sulphuric acid : violet ; yellow 
on dilution with a little water.- Dyes : wool and silk reddish 
yellow from an acid bath. 
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No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


GoDBtitutional Formula. 


400 


Direct Yellow G. 
Direct Yellow B. 


Sodium salt of the 

so-called dinitroso- 

fttilbene-disulphonic 

acid. 


< 


The constitution of this and the preceding com- 
pound, which are probably substantially identical, 
is still uncertain. It is likely that they contain a 
double stilbene group. The reaction also gives rise 
to a certain proportion of by-products senatiye to 
alkalies and containing aldehyde groups, which com- 
pounds are present in smaller amount the more 
concentrated the caustic soda employed and the 
lower is the temperature of the reaction. 


401 


Mikado Yellow. 

[L.] 

Mikado Gold 

Yellow 2 G, 4 G, 
6 G, 8 G. [L.] 
Direct Yellow 
2 G, 4 G. [K.] 




» 




402 


Stilbene Yellow 
G, 4 G, 6 G, 8 G. 

[CL Co.] 








403 


Diphenyl-citronine 
G. [G.] 








404 


Diphenyl Fast 
Yellow. 








405 


Mikado Brown 
B, 3 GO, M. 

[L.] 








406 


Mikado Orange 

Gto4B. 

[L.] 

Direct Orange 2 B. 

Direct Orange G 






The reddest shade mark probably has the formula — 

.SOgNa .SOgNa 

CH.CjHg-N^-CgHg.CH 

1 
CH.CgH,-N2-C,H3.CH 

"^SOjNa "^SOgNa 
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thod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


• 

Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 


n of cone, caustic soda 
>n apon p-nitrotoluene- 
ionic acid at 60''-85\ 


1892. 

• 


0. 7I8CHBR & Hepp. 
Ber. 26, 2288 ; 28, 2281. 

Kalle k Co. 
Eng. Pat. 23672«. ' 
Ger. Pat. 79241. 
Fr. Pat. 226635. 


Appearance of dyestuff: reddish brown powder.— In water : soluble 
with a reddish yellow coloor.— On addition of hydroohloilo add 
to the aqueous solution: brownish yellow coloration, with 
excess brown precipitate.— On addition of oaustlo ioda to the 
aipieous solution : yellow precipitate.— In oono. lulphurlo add : 
cherry red solution, becoming yellow on dilution.— Dyet : cotton 
direct flrom a salt bath in yellow shades of f^ood fastness to wash 
ing, acids, light, and chlorine. Silk is dyed from a slightly add 
bath. 


ent of the condensation- 
acts of /i-nitrotoluene- 
lonic acid and caustic 
(preceding products) 
oxidising agents such 
as nitric acid. 


1886. 


Bender. 

Leonhardt & Co. 

Ger. Pat. 42466. 

0. Fischer k Hepp. 

Der. 26, 2284. Compare Ber. 30, 
2618, 8007 ; 81, 864, 1078. 

Kalle k Co. 
Eng. Pat 23672". ♦ 
Fr. Pat. 226635. 


Appearanoe of dyestuff: yellow or brownish powder.— m water: 
yellow solution.— On addition of hydroohlorlo add to the 
aq;aeons solution : brownish yellow solution or precipitate.— On 
addition of cauitto soda to the aqueous solution : yellow solu- 
tion or precipitate.— In oono. sulphurio add : orange to red solu- 
tion ; yellow on dilution.— Dyet : cotton direct from a salt bath 
yellow shades of good fkstness to washing, acids, alkalies, light, 
and chlorine. 


le condensation- products 
trodibenzyl-disulphonic 
. and dinitrostilbene- 
iisulphonic acid. 


1897. 


A. G. Green & A. R. Wahl. 

Ber. 30, 8097 ; 81, 1078. 

The Clayton Aniline Co. 
Eng. Pats. 53518^ . 215588' ; 

21399*' ; 3393«. 

Ger. Pats. 113514 ; 118513. 

Fr. Pats. 272384 ; 273018 ; 

273037. 


Appearanoa of dyestuff: orange yellow powder.— In water : yellow 
solution.— On addition of hydroohlorlo add to the aqueous 
•dutlon : yellow solution or predpitate.— On addition of caustio 
soda to the aqueous idution : no change.— In oono. sulphurio 
add : orange to yellowish red solution ; yellow on dilution. — 
Dyes: cotton from a salt or sodium sulphate bath direct in 
greenish yellow shades, fast to alkalies, acids, washing, light, and 
chlorine. 


>ndensation of dinitro- 
rl-disulphonic acid with 
3 in presence of caustic 
soda. 

mdensation of dinitro- 
e-disulphonic acid with 
9 in presence of caustic 
soda. 


1897. 
1897. 


C. Ris. 

J. R. Geigy k Co. 

Eng. Pat. 189908'. 

Am. Pat. 613911. 

Ger. Pat. 101760. 

Fr. Pat. 269466. 
A. G. Green & A. R. Wahl. 
Eng. Pats. 21399*' k 21653*'. 

Fr. Pat. 273018. 

Ger. Pat. 113514. 


Appearanoe of dyestuff: yellow powder.— In water: pure yellow 
solution.— On addition of hydrochlorio add to the aqueous solu- 
tion : brownish yellow precipitate.— On addition of oaustlo soda 
to the aqueous solution : orange yellow precipitate.— In oono. 
sulphurio add : orange solution ; brownish yellow precipitate 
on dilution.— Dyes : cotton direct in greenish yellow shades, fkat 
to washing and alkalies. 


>ndensation of dinitro- 
rl-disulphonic acid with 
aline or dehydrotliio- 
dine-sulphonic acid in 
lence of caustic soda. 
)ndensation of dinitro- 
)ene-disulphonic acid 
primuline or dehydro- 
lidine-sulphonic acid in 
lence of caustic soda. 


1897. 
1897. 


C. Ris. 

J. R. Geioy k Co. 

Eng. Pat. 18990*'. 

Ger. Pat. 100613. 

Fr. Pat. 269466. 

A. G. Green & A. R. Wahl. 

Eng. Pats. 21399*' k 21553*'. 

Fr. Pat. 273018. 

Ger. Pat. 113514. 

• 


Appearanoe of dyestuff: yellow powder.— In water: yellow solu- 
tion.— On addition of hydroohlorlo add to the aqueous sdution : 
brownish orange yellow precipitate.— On addition of oaustlo soda 
to the aqueous solution : orange yellow precipitate.— In oona 
sulphurio add : red solution ; brownish yellow precipitate on 
dilution.— Dyes: cotton direct yellow, fast to washing and 
alkalies. 


of alkalies upon/>-nitro- 
t-sulphonic acid in pros- 
f oxidisable substances. 


1888. 


F. Bender. 

A. Leonhardt k Co. 

Eng. Pat. 2664". 

Am. Pats. 395115 k 396527. 

Ger. Pats. 46252« k 48528«. 


Appearanoe of dyestuff: dark brown powder.— In water : soluble 
with a brown colour.— In aloohol: insoluble.— On addition of 
hydroohlorlo add to the aqueous solution : browm precipitate. 
—On addition of oaustlo soda to the aqueous solution: no 
precipitate.— In oono. sulphurio acid : violet black colour ; on 
dilution with water, brown precipitate. — Dyes : unmordanted 
cotton brown. 


tion of alkalies ui>on ;>- 
iluene-sulphonic acid in 
38ence of oxidisable 
substances. 

don of alkaline reducing 
8 upon Direct Yellow. 


1888. 
1892. 


F. Bender. 

A. Leonhardt k Co. 

Eng. Pat. 2664*. 

Am. Pats. 395115 k 396527. 

Ger. Pats. 46252 k 48528. 
J. Sec. Dyers and Coloriatrt, 

1889, 10«. 
J. 8oc. Chem. Ind. 1890, 68. 

Hkpp. 

Ber. 26, 2233 ; 28, 2281. 


Appearanoe of dyestuff : orange powders.— In water ; soluble with 
an orange yellow colour.— In aloohol : insoluble.— On addition of 
hydroohlorlo add to the aqueous solution: dark brown pre- 
cipitate.— On addition of caustio soda to the aqueous solution : 
orange precipitate. — In 0(mo. sulphurio add: violet to blue 
colour : on dilution with water, brown precipitate.— Dyes : un- 
mordanted cotton shades varying from yellow orange to reddish 
orange, of good fastness to washing, light, and chlorine. 
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Ml i. u, "^ ».»»«.. Xiwuinc N^LiiK:. Empirical Fonnala. 









, v^i«»ijy yM:*ijA4f> 












\ ' 



\\^\ ViMwu a. 



CoDstitntioiLal FonnnU. 






^ V^Mbine a. 
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ithod of Preparation. 



g equal mols. ofp-nitro- 
me-8uIphonic acid and 
enylene-diamine with 
[ueoas caustic soda. 



isation of j>-nitrotoluene- 
)nic acid (2 mols. ) with 
lylene-diamine (1 mol.) 
sence of strong aqueous 
caustic soda. 



isation of j>-nitrotoluene- 
>nic acid with benzidine 
"esence of caustic soda. 



isation of ^-nitrotoluene- 
onic acid with p-&mido- 
)1 in presence of boiling 
[ueous caustic soda. 



lation of the product of 
^ndensation of j>-nitro- 
-sulphonic acid (2 mols. ) 
p-amidophenol (1 mol.) 
sence of aqueous caustic 
soda. 



tisation of the alkaline 
snsation-product of di- 
ibenzyl-disulphonic acid 
iline, combination of the 
compound with phenol, 
and ethylation. 



tisation of the alkaline 
snsation-product of di- 
ibenzyl-disulphonic acid 
dline, and combination 
) diazo compound with 
yl-amidonaphthol-sul- 
phonic acid y. 



tisation of the alkaline 
insation-product of di- 
benzyl-disulphonic acid 
liline, and combination 
3 diazo compound with 
$thyI-amidonaphthol- 
Bulphonic acid 7. 



Year of 
Discovery. 



1890. 



1899. 



1892. 



1892. 



1899. 



1899. 



1899. 



Discoverer. Patents. 
Literature. 



C. Ris. 
J. R. Geioy & Co. 
Eng. Pat. 1567 1«>. 
Am. Pat. 456952". 
Ger. Pat. 59290». 
Fr. Pat. 208626**. 



C. Ris. 

J. R. Geioy k Co. 

Eng. Pat. 665 1». 

Am. Pat. 636065. 

Fr. Pat. 286620. 

Ger. Pat. app. G. 13069. 

Compare Eng. Pats. 21553®' 

& 21399»'. 



C. Ris. 

J. R. Geioy k Co. 

Eng. Pat. 788«. 

Fr. Pat. 22727 1**. 

Ger. Pat. 75326". 

Compare Ber. 1894, ref. 824. 



C. Ris. 
J. R. Geioy k Co. 
Fr. Pat 222554W. 



C. Ris. 

J. R. Geioy k Co. 

Eng. Pat 6651» 

Am. Pat 636065. 

Fr. Pat. 286620. 

Ger. Pat. app. G. 13069. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyestnff: reddish brown powder.— In water: 
oraoge brown solation.— On addition of hydroohlorio add to 
the aqneong solution: blue black precipitate.— On addition of 
oaustio soda : no change.— In oono. lulphnrio add : reddish violet 
solution ; bluish black precipitate on dilution with water.— Dyei : 
unmordanted cotton orange brown from a neutral or alkaline bath. 
Yields various shades of " ingrain " brown by diazotisation upon 
the fibre and " development " with phenylene diamine, etc. 



Appearanoe of dyestnff: light brown powder.— In water : orange 
yellow solution.— On addition of hydroohlorio add : bluish black 
precipitate.— On addition of canstio soda : orange precipitate. 
—In oona inlphnrio add : red solution ; bluish black precipitate 
on dilution. — ^Dyes: unmordanted cotton reddish orange. Con> 
verted into a bordeaux on the fibre by diazotisation and develop- 
ment with betanaphthoL 



Appearanoe of dyestnff: brown powder.— In water : orange yellow 
solution.— On addition of hydroohlorio or aoetio add : brown 
flooculent precipitate.— On addition of oaustio soda: orange 
brown precipitate. —In oonc. snlphnrio add: violet solution; 
brown precipitate on dilution.— Dyet : unmordanted cotton flrom 
a salt bath orange. 



Appearanoe of dyestnff: brown powder.— In water : brownish 
yellow solution.— On addition of hydroohlorio add : brownish 
black predpitate.— On addition of oaustio soda : no change.— 
In oono. snlphnrio add : violet solution ; on dilution dark brown 
precipitate. — Dyes: unmordanted cotton golden yellow from a 
salt bath ; moderately fast to light and soap. 



C. Ris. 
J. R. Geioy k Co. 
Eng. Pat 6651». 
Am. Pat 644462. 
Ger. Pat 117729. 
Fr. Pat. 286620. 



1899. 



C. Ria. 

J. R. Geioy k Co. 

Eng. Pat 6651». 

Am. Pat 644462. 

Ger. Pat 117729. 

Fr. Pat 286620. 

Compare A. G. Green k 

A. R. Wahl. 

Eng. Pats. 21399*' k 

21553»'. 



Appearanoe of dyestnff: yellowish brown powder.— m water: 
golden yellow solution.— In aloohol : yellow solution. — On addi- 
tion of hydroohlorio add to the aqueous solution : blackish 
brown precipitate.— On addition of oaustio soda: orange pre- 
cipitate.— In oona snlphnrio add : violet red solution ; blackish 
brown precipitate on dilution. — I>3re8 : unmordanted cotton golden 
yellow. 



Appearanoe of dyestnff : reddish brown powder.— In water : reddish 
orange solution.— On addition of hydroohlorio add : blackish 
brown precipitate.— On addition of oaustio soda : reddish brown 
precipitate.— In oono. sulphurio add : pure blue solution ; 
brownish black precipitate on dilution. — ^Dyee: unmordanted 
cotton reddish orange. 



Appearanoe of dyestnff: dark brown powder.— In water: dark 
yellowish brown solution.— On addition of hydroohlorio add : 
blackish brown precipitate.— On addition of oaustio soda : dark 
brown precipitate. — In oono. snlphnrio add : dark blue solution ; 
blackish brown precipitate on dilution.— Dyes : unmordanted 
cotton yellowish dark brown. 



C. R18. 

J. R. Geioy k Co. 

Eng. Pat 6651». 

Am. Pat 644462. 

Ger. Pat 117729. 

Fr. Pat 286620. 

Compare A. G. Green k 

A. R. Wahl. 

Eng. Pats. 21399^ k 

215538'. 



Appearanoe of dyestnff: dark brown powder. — In water : yellowish 
brown solution.— On addition of hydroohlorio add : dark brown 
precipitate.— On addition of oaustio soda : brown precipitate.— 
In oono. sulphurio add : blackinh violet blue solution ; blackish 
brown precipitate on dilution.— Dyes : unmordanted cotton cutch 
brown. 
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No. 



Commercial Name. 



415 



416 



Onrcuphenine 

[a Co.] 



Chlorophenine 
Orange BB & BO.* 

[CL Go,] 



Scientific Name. 



Sodium sulphonate 

of the dehydrotliio- 

toluididc of azoxy- 

stilbene aldehyde. 



Sodium sulphonate 

of the dehydrothio- 

toluidide of azostil- 

bene aldehyde. 



Constitutional Formula. 



Probably : 
CH 



NgU ^H8<CH : N • CeH, • C<^ 



.CH, 



N . C H <r^^ • ^ • ^6H4 • C<j^>C6H2<so ^a 
CH . C.Ho<^ 2^.: ^«*^8<sO.Na ^ ^^«^ * 



Probably : 

CH . CeH3<4^»5c H ^^s^'* 



CH . C.H,<:J5^^^«^«<S0,Na 



-C,H,.C<^>C,H,<g^»^'* 
-C.H,.C<S>C,H,<CH»j^ 



Vm 0Z7EET0NE, 0Z7QUIN0NE, HID 

(Not including 



No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


417 


Alizarine Yellow 
A. [B,] 


Trioxybenzophenone. 


^13^10^4 


c^h^-coc^hJ 

• 


1" 
'3; 


OH 
OH 
OH 


418 


Alizarine Yellow 
0. [B.] 

1 


Gallacetophenone. 
(trioxyacetophenone. ) 


CgHgO, 


CHg . CO . CgH^ 


1' 

[3j 


OH 
OH 
OH 


419 


Galloflavine. [B.] 




Ci3H609(») 









• Ohlorophenlne Onuige B vod 00 arc tator 
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hod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment 


ition of /i-nitrotoluene- 
lie acid with dehydro- 
idine-sulphonic acid in 
1 of very weak aqueous 
caustic soda. 


1896. 


A. G. Qrebn & a. R. Wahl. 
Thb Clatton Aniline Co. 

Eng. Pat. 12922". 

Fr. Pat. 2647668'. 

Ger. Pat. 99576»'. 

* 


Appearance of dywtnff : bright orange yellow powder.— In water : 
yellow solution.— On addition of liydrodilorlo add: brown 
precipitate.— On addition of oaustio soda: no precipitate.— m 
oono. snlphorio add : red solution ; brownish yellow precipitate 
on dilution.— Hydrochlorlo add and Bodinm nitrite : the com. 
pound is hydrolysed, dehydrothiotoluidine-sulphonic acid being 
split oflTand precipitated as its diazo compound, whilst a yellow 
stilbene dyestuflT remains in solution. This latter is much more 
soluble than the original colour, and gives with hydrazines and 
tertiary amines the characteristic reactions of an aldehyde.— 
Dyes : unmordanted cotton direct yellow shades completely fast 
to alkalies and washing. 


n of Curcuphenine with 
se and caustic soda. 


1896. 


A. G. Green & A. R. Wahl. 

Eng. Pat. 12922". 

Fr. Pat 264765»'. 

Ger. Pat 100421»'. 


Appearance of dyestnir: orange red powder.— In water: bright 
orange solution.— On addition of hydrochloric add : dark pre* 
cipitate.— On addition of oaustio soda : no change.— m oona 
sulphuric add : blue solution.— Hydrochloric add and sodium 
nitrite: hydrolysed like Curcuphenine. Diaso^lehydrothlo- 
toluidine>sulphonic acid precipitates whilst an orange stilbene 
dyestuflT possessing aldehyde properties remains in solution.— 
E^res : unmordanted cotton a bright orange Cut to alkalies and 
washing. 



^OTONE ooLOUBma matters. 

cene Derivatives.) 



hod of Pseparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Me&od of Employment. 


isation of benzoic acid 
mzotrichloride with 
pyrogalloL 


1889. 


R. BOHN. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pats. 8378» ; 9428» ; 

10096'». 

Am. Pat 198281». 

Ger. Pats. 49149» ; 60460» ; 

60461»; 64661*>. 

Fr. Pat 198281» 

A. ElOHENGRUN. 

Ann. 269, 295. 

J. 8oc Chem. Ind. 1898, 85. 


Appearanoe of dyestnff: grayiah yellow paste.— In boiling water : 
soluble.— On addition of hydrochlorlo add: no change.— On 
addition of oaustio soda : deep yellow solution which quickly 
changes from formation of a green oxidation product — ^In oono. 
sulphuric add : yellow solution ; white precipitate on dilution 
with water.— Dyes: cotton mordanted with alumina and lime a 
fkst golden yellow. Used for printing. 


nsation of acetic acid 
Togallol in presence of 
rinc chloriae. 


1881. 


NeNCKI k SlEBERT. 
Jour. Pr. Chem. 23, 147 & 588. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pats. 8378» and 9429*. 

Am. Pats. 416088*; 

443402» ; 45221 0»». 
Ger. Pats. 491 49» k 60238» 


Appearance of dyestnff: yellowish or white flakes or yellowish 
white paste.— In hot water : easUy soluble.— In alcohol : easily 
soluble.— In aqueous oaustio soda : soluble with a brown colour, 
which gets darker on exposure to air.— In oona sulphuric add : 
light yellow solution.- Dyes: cotton mordanted with alumina 
yellow, with chromium brown, and with iron black. 


ate oxidation of ^llic 
1 aqueous or alconolic 
ne solution by means 
of air. 


1886. 


R. BOHN. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat 6413» 

Am. Pat 348613. 

Ger. Pat 37934« 

Fr. Pat 176835» 

R. BoHN and C. Grabe. 

Ber. (1887) 20, 2827. 

Ding. PoL J. 263, 205. 

J. Soc. Chem. Ind. 1887, 285, 487, 

722. 


Appearanoe of dyestnff: greenish yellow paste.— In water: in- 
soluble.— In boiling alcohol : slightly soluble with light yellow 
colour and slight greenish fluorescence.— On addition of hydro- 
chlorlo add to the paste diluted with water : hardly any change, 
colour rather brighter.— On addition of oaustio soda : yellowish 
brown solution.— m oona sulphuric add : reddish yellow solu- 
tion, grayish white precipitate on dilution with water.— Dyes: 
chrome mordanted wool yellow fast to light and soap. Gives a 
greenish yellow colour when printed on cotton with a chromium 
mordant * 



duction products of Curcuphenine. 



2 A 
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No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


420 


Alizarine Yellow 
in paste. [M.] 


EUagic acid. 


^14^8^9 


^ C,H(0H)3 

oc<f 


421 


Sesoflavina [B.] 

m 








422 


Anthracene 
Yellow. 

[By.] 


Dibromodioxy- 
/3-methyl-coumarine. 

• 


CjoHeBrjO, 


HO ,rtx 

Ho/y ^0 

^' CH. 


423 


Alizarine Black 

S. [B.] 

Naphtliazarine S. 

Alizarine Blue 

Black SW. [B,] 


Sodium bisulphite 

compound of naphth- 

azarin (dioxynaphtho- 

quinone). 


CioHnSOyNa 


Ho 

• • 



• 


424 


Alizarine Dark 
Ghreen. [B.] 









IZ. DIPHENTLMETHANE 



No. 



425 



Commercial Name. 



Auramine. 
Auramine 0. 

[B.] [M.] [(?.] [J.] 

Pyoktannin 

Aureum 

(medicinal). 



Scientific Name. 



Hydrochloride of 

imido-tetramethyl- 

diamido-diphenyl- 

methane. 



Empirical Formula. 



CijHj^NjCl + HjO 



Constitutional Fonnula. 



HN:C< 



[1] C«H, 
1] CgH, 



N (CHg), 
N (CH3)JHC1 



Or 






,01 
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Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 


Extraction of divi-divi or 
myrobolans with water and 

decomposition of the 

ellagotannic acid obtained, 

with acids or alkali. 


1887. 


Meister, Lucius, & 
BuCnino. 

BaRTH & GOLDSCHMIEDT. 
Ber. 11, 846 ; 12, 1289. 


Appearanoe of dyestuff: brownish white paste.— In water: in- 
soluble.— In aloohol : very sparingly soluble.- In aqueous caustic 
soda : brownish yellow solution.— In cone sulphuric add : reddish 
brown solution ; on dilution the acid is precipitated.— Dyes : 
chromed wool a weak and dull but very fast sulphur yellow. 


Oxidation of m-dioxybenzoic 

acid in sulphuric acid solution 

by means of ammonium 

persulphate. 


1895. 


0. Bally. 

Bad. Anil. & Soda Fabrik. 

Eng. Pat. 17660W. 

Am. Pat. 618000. 

Ger. Pat. 85390» 

Fr. Pat. 250422. 


Appearanoe of dyestuff : yellow or greenish yellow paste.— In water : 
nearly insoluble.— In aloohol: yellow solution.— In aqiieous 
oaustio soda : yellowish red solution.— In sodium carbonate : 
solution first yellow, then becoming green.— In oonc sulphuric 
add : yellow solution ; yellow precipitate on dilution.— Dyes : 
wool mordanted with chrome or alumina a very beautiful and &8t 
yellow. 


Treatment of dioxy-/3-methyl- 
coomarine with bromine. 


1889. 


R. E. Schmidt. 

Fr. Bayer k Co. 

Eng. Pat. 8411«>. 

Ger. Pat. 52927*. 


Appearanoe of dyestuff: nearly white paste.— In water : sparingly 
soluble.— In aqueous oaustio soda: brownish yellow solution 
from which acids reprecipitate it as a white flocculent precipitate- 
—In oonc. sulphuric add: pale brownish solution.— Dyes: 
chrome mordanted wool greenish yellow. 


Action of zinc and cone. 

sulphuric acid or of sulphuric 

anhydride and flowers of 

sulphur upon dinitro- 

naphthalene and treatment of 

the dioxy naphthoquinone 

formed with sodium hydric 

sulphite. 


1861. 
1887. 


Z. RoussiN. - 

Jour. Pr. Ghem. 84, 181. 

C. LlEBERMANN. 

Ber. (1870) 3, 905 ; 28, 1456. 

Ann. (1872) 162, 828. 

R. BoHN (bisulphite-comp.) 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat. 783387. 

Am. Pats. 36805487 k 

379160«. 

Ger. Pat. 4151887. 

Fr. Pat. 182962". 

See also Ber. 27, 8462 ; 28, 1456, 

2234 ; and Ann. 286, 27. 


Appearanoe of dyestuff: black paste.— In water: insoluble cold, 
with a reddish brown colour on boiling.— In aloohol: yellowish 
brown solution with green fluorescence.— On addition of hydro- 
chloric add to the aqueous solution : brownish red colour.— On 
addition of oaustio soda: beautiftil blue solution.— In oono. 
sulphuric add : dull yellowish green solution, on heating be- 
coming carmine red with evolution of sulphurous acid.— On 
dilution with water : brownish solution and black precipitate.— 
Dyes : chrome mordanted wool black ; gives a black when printed 
on cotton with a chromium mordant. Very fast. 


Treatment of naphthazarine 
melt with phenols. 


1897. 


0. Bally. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat. 10697* 

Am. Pats. 619114 k 619115. 

Ger. Pat. 103150«7. 

Fr. Pat. 277996. 


Appearanoe of dyestuff: grayish brown powder.- In water : fairly 
soluble with violet colour.— In aloohol : violet blue solution.— In 
aqueous oaustio soda: greenish blue solution.— In oonc. sul- 
phuric add : violet solution ; becomes redder on dilution, and 
gives a dark precipitate.— Dyes: chromed wool gray green to 
greenish black shades. 



ooloubino uattebs. 



Method of Preparation. 



(a) Heating tetrameth^l- 

diamidobenzophenone ^ith 

ammonium chloride and zinc 

chloride at 150^1 60^ 

(&) Heating tetramethyl- 

diamidodiphenylmethane with 

sulphur in a stream of 

ammonia gas. 



Year of 
Discovery. 



1883. 



Discoverer. Patents. 
Literature. 



H. Card k A. Kern. 

Bad. Anil, k Soda Fabrik. 

Eng. Pats. 5512« ; 12022«« ; 

12549»; 16666». 

Am. Pat. 301802". 

Ger. Pats. 29060« ; 31936**; 

38433* ; 53614* ; 58277«>. 

Fr. Pats. 160990" ; 164099" ; 

200613*. 

C. Graebe. 

Hon. Scien. 1887, 600. 
Ber. 20, S2(K). 

W. Fehrmann. 

Ber. 20, 2844. 

Ding. Pol. J. 253, 86. 

J. Soc. Chem. Ind. (1884) 3, 475 ; 

(1888)7,80, 117. 

Walter. 

Bull. Mulh. 1895, 82. 

A. Stock. 

Ber. 88, 818. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearanoe of dyestuff: sulphur yellow powder.— In water : light 
yellow solution.— In aloohol : soluble.— On addition of hydro- 
chloric add to the aqueous sdution : solution becomes clear ; 
on boiling the colour is decomposed with formation of tetramethyl- 
diainidobenzophenoue and ammonium chloride. — On addition of 
oaustio soda to the aqueous solution : white precipitate ; this 
precipitate is taken up by ether and the ethereal solution is turned 
yellow by a drop of acetic acid.— In oono. sulphuric add : colour- 
less solution ; yellow on dilution. — Dyes : silk and tannin 
mordanted cotton a greenish yellow. Is much used for staining 
paper. 
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No. 



426 



Commercial Name. 



Auramine G. 

[B.] [G.] [/.] 



Scientific Name. 



Hydrochloride of 

imido-dimethyl- 

diamidoditolyl- 

methane. 



Empirical Formula. 



^17^23^8^ 



Constitutional Fonnula. 



HN:C 




CH, 



31 

4 
3 
[4]NH(CH8) 



NH (CH8)Ha 
CH. 



X. TRIPHENYLMETHANE AND DIPHENTL- 



No. 



427 



Commercial Name. 



Scientific Name. 



Malachite Green.^ 

[M.][K,][A.][T.M.] 

IS^dachite Green 

B. [B.] 

New Victoria 

Green. [B.] 

New Ghreen. [By.] 

Fast Green. [C] 

Vert Diamant 

[Mo,] 

Bitter-almond-oil 

Green. 

Benzal Gkreen. 

Diamond Green 

B.[B.] 



428 



429 



430 



Brilliant Green. 

[B.] [By.] [C] [M] 

Malachite Green 

G. [B.] 

New Victoria 

Green. 

Ethyl Green. [A.] 

Emerald Green. 

[%.] 
Fast Green J. 

[Mo.] 



Zinc-double-chloride, 
oxalate, ferric-double- 
chloride of tetra- 
niethyldi-|7-amido- 
triphenyl-carbinol. 



Sulphate or zinc- 
double-chloride (rarely 
oxalate) of tetraethvl 

diam ido-triphenyl- 
carbinol. 



Setoglaucine. 

[0.] 

New Fast Green 

3 R [/.] 



Hydrochloride of 

tetramethyl-diamido- 

o-chloro-triphenyl- 

carbinoL 



Setocyanine. 

Brilliant Glacier 
Blue. [/.] 



Hydrochloride of 

diethyl-diamido-o- 

chloro-phenyl- 

ditolyl-carbinol. 



Empirical Formula. 



Zinc-doivble-choride : 

2ZnCl2 + 2H2O 
Oxalate : 



Sulphate : 
C„H3,N,0,S 



^28^24^2^^2 



^25^28^2^^ 



Constitutional Formula. 



Hydrochloride : 



C,H5 - C 




[1]C,H,[4]N(CH,), 
[l]CeH,[4]:X(CH3),Cl 



Sulphate : 



CeHj - C 




[1] CeH, [4] N (CjHj), 
[l]C«Hj4]:N(CjHj)jS0,H 



CI [2] 



C«H, [1] - C^ 



l]CeHJ4]N(OH3), 



[1]C,HJ4]:N(CH^,C1 



C1[2]C4H,[1]-C 




[1]C,H3|[J 



8 



CH 

NHCjHj 

CH, 

: NHC3H5CI 



The picrate, which is insoluble in water but soluble In alcohol, coinea into 
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»thod of Preparation. 



ing dimethyl-diamido- 
olyl-methane (obtained 
monomethvl-o-toluidine 
I formaldenyde) with 
Iphur in a stream of 
ammonia gas. 



Year of 
Discovery. 



1892. 



Discoverer. Patents. 
Literature. 



Socifexfe POUR l'Industrib 

Chimique X BALE. 

Bad. Anil. & Soda 

Fabrik. 

Eng. Pat. 10465". 

Am. Pat. 488430». 

Ger. Pat. 67478". 

Fr. Pat. 222275". 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyeituff : yellow powder.— In water : bright yellow 
solution ; colour decomposed on boiling. — On addition of liydro- 
chloric add : no change of colour ; on boiling decomposition into 
tiie ketone and ammonium chloride. — On addition of oanstlo 
soda : white precipitate of the base soluble in ether.— In oooo. 
sulphuric acid : colourless solution ; on dilution light yellow. — 
Dyee : tannin mordanted cotton a greener yellow than Aoramine O. 



ithtlhethane coLOiTBiNa matters. 



)thod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


Q of benzaldehyde upon 
i^laniline in presence of 
no acid or other condens- 
ent and oxidation of the 
lethyldiamidotri pheny I- 
aethane produced. 


1877. 
1878. 


0. Fischer 

(from benzaldehyde). 

Ber. 10, 1625 ; 11, 950, 1081 ; 12, 

791, 2348 ; 14, 2520. 

Ann. (1881) 206, l29. 

Eng. Pat. 4762'». 

0. DOEBNER 

(from benzotrichloride) 
Ber. 0878) 11, 1236. 
Ann. 0883) 217, 260. 

actiengesellschaft fur 

Anilinfabrikation. 

Eng. Pat. 828^. 

Ger. Pat. 4322™. 

Fr. Bayer & Co. 

Eng. Pat. (prov. only) 1976™. 

Bcr. 12, 796. 

0. MUHLHAUSER. 

Ding. Pol. J. 263, 249, 295. 

J. Soc. Chem. Ind. 1887, 433. 


Appearance of dyestuff : the oxalate forms green metallic glistening 
plates, the zinc-double^±loride brass yellow prismatic crystals.— 
In water : bluish green solution.— In aloohol or amyl alooliol : 
soluble.— On addition of hsrdroolilorio add to the aqaeoni Kdu- 
tlon : colour becomes reddish yellow.— On addition of oanstlo 
BOda : pale green precipitate ; the ethereal solution of the precipi- 
tate becomes green on addition of acetic acid.— In oono. frolphnrlo 
add : yellow solution ; green on dilution with water.— Dyes : silk, 
wool, Jute, and leather a bluish green directly, cotton after having 
been mordanted with tannin and tartar emetic. 


a. of benzaldehyde upon 
jrlaniline and oxidation 
tetraethyldiamidotri- 
lylmethane produced. 


1879. 
1880. 


Bindschedler & BUSCH. 

0. DOEBNER. 
Ber. 13, 2229. 

0. Fischer. 

Ber. 14, 2520. 

Bad. Anil, k Soda 

Fabrik. 

0. MOhlhauser. 

Ding. Pol. J. 263, 249, 295. 
J. Soc. Chem. Ind. 1887, 433. 


Appearanoe of dyestuff: the sulphate forms golden glistening 
crystals.— In water or alcohol : green solution.— On addition of 
hydroohlorio add to the aqueous solution : colour becomes red- 
dish yellow.— On addition of oanstlo soda to the aqueous solu- 
tion : decolorised with formation of a pale green precipitate.— In 
oono. snlphurlo add : yellow solution ; on dilution with water it 
becomes reddish yellow, yellowish green, and finally green.— Dyes : 
silk, wool. Jute, leather, and cotton mordanted with tannin and 
tartar emetic, a yellower shade of green than Malachite Qreen. 


of o-chlorobenzaldehyde 
a dimethylaniline and 
;ion of the tetramethyl- 
oido-chloro-triphenyf- 
nethane produced. 


1896. 


SaNDMEYER k SCHMID. 

J. R. Geioy k Co. 
Ger. Pat. 94126* 


Appearanoe of dyestuff : copper red powder.— In water : moderately 
soluble cold, easily hot.— In alcohol : easily soluble with bluish 
green colour.— On addition of hydroohlorio add : reddish yellow 
solution.— On addition of oaustio soda : blue black precipitate, 
quickly changing to reddish brown.— In oono. sulphuric add: 
reddish yellow solution ; green on dilution.— Dyes : silk and 
tannined cotton bluish green. 


of o-chlorobenzaldehyde 
monoethyl-o-toluidine 
oxidation of the leuco 
1mm obtained. 


1896. 


SaNDMEYER k SCHMID. 

J. R. Geioy k Co. 
Ger. Pat. 94126«». 


Appearanoe of dyestuff : grayish green powder.— In water : scarcely 
soluble cold, easily hot to a greenish blue solution.— In alcohd : 
easily soluble.— On addition of hydroohlorio add : yellow solu- 
tion.— On addition of oaustio soda : brownish yellow precipitate. 
—In oono. snlphurio add : reddish yellow solution ; green on 
dilution.— Dyes : silk and tannined cotton greenish blu^ 



ipirtti Ofahl s [i4.], and is used for colouring spirit varnishes. 
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No. 



481 



432 



433 



434 



435 



436 



437 



438 



Commercial Name. 



Victoria Green 
3 B. [B.] 

New Fast Green 
3 R [/.] 



Glacier Blue. 



Guinea Green 
B. [A.] 



Light Green S F 

bluish. [B.] 

Acid Green. [By.] 

[M.] [D, H.] [N ./.] 



Light Green S F 

yellowish. [B.] 

Acid Gkreen. 

[By.] [M.] 

[T. M.] [0.] 

Acid Green 

extra cone. [C] 



Erioglaucine A. 

[G.] 



Night Blue B. 
[T. M.] 



Night Green 2 B. 

[T. M.] 



Scientific Name. 



Hydrochloride or 

zinc-double-chloride 

of tetramethyldi- 

amidodichloro- 
triphenylcarbinol. 



Zinc-double-chloride 

of dimethyldiamido- 

di-o-tolyl-dichloro- 

phenyl-carbinol. 



Sodium salt of 

diethvldibenzyl- 

diamidfo-triphenyl- 

carbinol -d isnlphonic 

acid. 



Sodium salt of 

dimethyldibenzyl- 

diamido-triphenyl- 

carbinol - trisulphonic 

acid. 



Sodium salt of 

diethyldibenzyl- 

diamido-triphenyl- 

carbinol-trisulphonic 

acid. 



Acid ammonium salt 

of the trisulphonic 

acid of dietnyldi- 

benzyl-diamido-tri- 

phenyl-carbinol. 



^85^88^4^3^9 



Sodium salt of 

o-chloro-m-nitro- 

diethyldibenzyl- 

diamido-triphenyl- 

carbinol-disulphonic 

acid. 



Empirical Formula. 



Constitutional Formula. 



Hydrochloride : 



Hydrochloride : 

^23"'23^2^^8 



CsjHgjNjO-S^Naj 



CssHjiNjOi^SgNa, 



C,yH^N3ClS,0^a, 



Sodium salt of chloro 

diethyldibenzyl- 

diamido-triphenyl- 

carbinol-disulphonic 

acid. 



CsjHgjNjSjOjClNa, 



CgjHjsNjjOioSjNag 



Hydrochloride : 



Og-tLoC'lo • v> 




[l]CeH,[4]N(CH3), 
[l]CeHj4]:N(CH3)2CI 



CI[6])^'«^3[^]-C 







3 

4 
3 
4 



CH3 

NH . CH3 

GH3 

: NHCH3CI 



HO 



mr 



[1] C,H, [4] N (C^Hj) . Ca, . C,H, • SO^fa 



[1] C,H,[4] N (CjHj) . CH,.C,H^.SOpf« 



HO-C 



[1] C«H^ [4] N (CH3) . CHj-CjH^ . SOjNa 

(CH8).CHjCgH^-S0,Na 



^[1]C.H,[4]N 
^-CgH^ . SOjNa 
^[1] CgH, [4] N 



HO-C 




[1] CgH, [4] N(Ci,Hj) . CHj.CgH^.SOjNa 

CgH^ . SOjNa 

[1 ] C,H, [4] N (C^H,) . CH, . CeH^ . SOpJal 



^[1] C,H, [4] N (CH3) CHj . C.H, . SOgNH, 
03S[2]C,HJ1]-C<; 



(CHg) CH, . CjH^ • SOjNH, 



NOjSjj^B^'t^^"^ 




[1] C,H, [4] N (CH^) CHj • C,H, • SOgNa 

OH 

[^ ] C«H, [4] N (CjHj) CHj . C,H, • SO,Na 



J I] CeH, [4] N (C^Hj.) CH^ • C,H, • SO,Na 
a[2]CjHJl] -C^OH 

^^[1] C4H, [4] N (C^Hj) CHj . CeH, . SO,Na 
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od of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


dichlorobenzaldehvde 
imethylaniline and 
a of the tetramethyl- 
odichlorotriphenyl- 
thane produced. 


1878. 
1888. 


AcTIBNGESELLSCHAirr FOR 

Anilinfabrikatiox. 

(from chlorinated benzotri- 

chloride). 

Ger. Pat. 4988^8. 

BiNDSCHEDLER k BUSCH 

(from dichlorobenzaldehyde). 

0. Fischer. 

Ger. Pat. 26827". 


• 

Appearanoe of dyestnff: green metallic glistening crystalline 
powder. —In water : sparingly soluble cold, more easily hot with 
a greenish blue colour ; the hot solution gelatinises on cooling.— 
In alcohol : easily soluble with greenish blue colour.— On addition 
of bydrochlorlo aold to the aqueoua solution : colour becomes 
yellowish green, then yellow.— On addition of oaustlc soda to 
the aqueouB solution : reddish yellow with slight precipitate.— 
In oono. snlphurlo add : yellow ; on dilution with water reddish 
yellow, on further dilution yellowish green.— Dyes ; bluer shades 
than malachite green upon silk and wool, and upon cotton mor- 
danted with tannin and tartar emetic. 


dichlorobenzaldehvde 
nomethyl-o-toluidine 
idation of the leuco 
Mise obtained. 


1892. 


ScHMiD k Bachelut. 

Soci^i POUR l'Industrie 

Cuimique k BlLE. 

Eng. Pat 22741". 

Am. Pat 525627. 

Ger. Pat 71370«. 

Fr. Pat 234576. 

Gnehm k Banziger. 

Ber. 29, 875. 


Appearanoe of dyettuff : reddish coppery powder.— In hot water : 
greenish blue solution.— In alcohol : blue solution.— On addition 
of hydroohlorio aold : dark green precipitate, yellow with large 
excess.— On addition of oanstio soda : yellowish orange precipi- 
tate.— In oono. snlphurlo aold : yellow solution ; green precipitate 
on dilution.— Dyes : silk, wool, and tannined cotton a greenish 
blue, fast to washing. 


&tion of benzaldehyde 
>enzylethvlaniline- 
i acid and oxidation of 
ihyldibenzy 1 diamido- 
Iniethane-aisulphonic 
cid produced. 


1883. 


G. ScHULTZ k E. Streno. 

Actiengesellschaft fur 

Anilinfabrikation. 

Eng. Pat 7560». 

Ger. Pat. 50782». 

Fr. Pat. 198417* 


Appearanoe of dyestnff: dull dark green powder.— In water or 
aloohol : green solution.— On addition of hydroohlorio aold to 
the aqueous solution: colour becomes brownish yellow.— On 
addition of oaustlo soda to the aqueous solution : blackish 
green precipitate.— With barium ohlorlde : green precipitate.— 
In oono. snlphurlo aold : yellow solution ; on dilution with water, 
yellowish red, yellowish green, and finally green.— Dyes : silk and 
wool green from an acid bath. 


ition of benzaldehyde 
lethylbenzylaniline, 
ation of the product, 
ation of the sulphonic 
acid. 


1879. 


Bad. Anil, k Soda 
Fabrik. 


Appearanoe of dyestnff: brownish black powder.— In water or 
aloohol : green solution.— On addition of hydroohlorio aold to 
the aqueous solution: colour becomes yellowish brown.— On 
addition of oaustlo soda to the aqueous solution : decolorised 
with formation of a dull violet precipitate.— With barium ohlorlde 
or plorlo aold : no precipitate.— In oono. snlphurlo add : yellow 
solution ; green on dilution with water.— Dyes : wool and silk 
green from an acid bath. Fast to light but not to milling ; sensitive 
to dilute alkalies but not to dilute acids. 


ation of benzaldehyde 
>enzylethylamline, 
»tion of the diethyldi- 
Idiamidotriphenyl- 
1 obtained, and oxida- 
the sulphonic acid. 


1879. 


KOHLER. 

Bad. Anil, k Soda 

Fabrik. 
Fr. Bayer k Co. 
P. Friedlandbr. 

Ber. 22, 588. 

0. MUHLHAUSER. 

Ding. Pol. J. 268, 249, 295. 

J. Soc. Chein. Ind. 1887, 433 ; 

1890, 50. 


Appearanoe of dyestnff: bright green dull powder.— In water: 
green solution.— In aloohol: soluble.— On addition of hydro- 
ohlorio add to the aqueous solution : colour becomes yellowish 
brown.— On addition of oaustlo soda to the aqueous solution : 
decolorised with formation of dull violet precipitate. —With 
barium ohlorlde or plorlo add: no precipitate.— In oono. 
snlphurlo add : yellow solution ; green on dilution with water.— 
Dyes : silk and wool green firom an acid bath ; Ikstness the same 
as preceding. 


ktion of benzaldehyde- 
snic acid with ethyl- 
niline-sulphonic acid 
idation of the leuco 
product 


1896. 


Sandmeyer, 
J. R. Geigy k Co. 
Eng. Pat 5068" 
Am. Pat. 664801. 
Ger. Pat 89397». 
Fr. Pat 254742. 
J. Soc. Dyers, 1896, 154. 


Appearance of dyestnff: dark blue bronzy powder.— In water: 
very soluble with greenish blue colour.— In aloohol: soluble.- 
On addition of hydroohlorio add to the aqueous sdutlon : 
becomes first green then yellow.— On addition of oaustlo soda: 
no change; on boiling violet— In oono. snlphurlo add: pale 
yellow solution ; green and greenish blue on dilution.— Dyes : 
wool and silk from an acid bath greenish blue in level shades, fost 
to alkalies. 


sation of o-chloro-m- 
zaldehyde with ethyl- 
line-sulphonic acid and 
I of the leuco product. 


1899. 


Weiler-ter-Meer. 


Appearanoe of dyestnff: bluish green powder.— In water: easily 
soluble with bluish green colour.— In aloohol : easily soluble.— 
On addition of hydroohlorio add: green precipitate.— On 
addition of oaustlo soda: dull green precipitate.— In oono. 
snlphurlo add : yellow solution ; on dilution yellowish green 
precipitate, becoming bluish green.— Dyes : wool and silk bluish 
green firom an acid bath. 


nsstion of o-chloro- 
dehyde with ethyl- 
niline-sulphonic acid 
idation of the leuco 
product. 


1899. 


Weiler-ter-Meer. 


Appearanoe of dyestnff : bluish green powder.— In water : easily 
soluble, with bluish green colour.— In aloohol : easily soluble.— 
On addition of hydroohlorio add: green precipitate.— On 
addition of oaustlo soda : olive green precipitate, becoming dirty 
brown.— Dyes : wool and silk bluish green fh>m an acid bath. 
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No. 



439 



440 



441 



442 



Commercial Name. 



Cyanol extra. 

[C] 
Acid Blue 6 G. 



443 



444 



445 



446 



Patent Blue * 

V, N, superfine, 

& extra. [M.] 

New Patent Blue 

B & 4 B. [By.] 



Scientifio Name. 



Sodium salt of 

7;i-oxy-diethyl- 

diamido-phenvl- 

ditolyl-carbinol-di- 

Bulpbonic acid. 



Cyanine B. 



Patent Blue A. 
[M] 



Ghrome Qreen. 

IBy-] 



Olirome Violet t 
[By-] 



Azo Oreen. 

[By-] 



Fast Green. 
Fast Green extra. 

[By-] 

Fast Green extra, 
bluish. [By.] 



Calcium, magnesium 

or sodium salt of the 

disulphonic acid of 

m-oxy-tetra-alkyl- 

diamido-triphenyl- 

carbinoL 



Calcium salt of the 
disulphonic acid of 

m-oxy-diethyl- 

dibenzyl-diamido- 

triphenyl-carbinol. 



Tetramethyldiamido- 
triphenyl-carbinol- 
m-carboxylic acid. 



Tetramethyldiamido- 

oxy-tripbenyl- 

carbinol-m-carboxylic 

acid. 



Tetrametbyldiamido- 

triphenyl-carbinol- 

azo-salicylic acid. 



Sodium salt of 

tetramethyldibeiizyl- 

])seudoro8anilinc- 

disulphonic acid. 



Empirical Formula. 



^2b^'2»^2%^S^^2 



Cjj^HgjNgSgO.Na 



Constitutional Formula. 



HO 
NaOgS 
XaOgS 



(C3^H8,N2SA)2Ca 



C24H26N2O8 



C24H25N2O, 



CaoHsoNA 



CeH^LlJ-C^OH ) 



3] 

3 

4 



CH3 
NH . CjHj 
CH3 
NH . CjH^ 




[l]CeHj4]N(C2H^2 
3' 

4' 



c/[l]CeH2 



OH 
SO 
SO 



SOgNa 



I 



8 



[l]CeHj4]:N(C,Hj), 



Unknown. 




[l]C,H,[4]N(CjH,)CH,.C,H, 
[l]C,Hj4]:N(C,H^CH,.C,Hj 



6 



8 



SO 

SOjJCa 

OH 



[1]C,HJ4]N(CH,), 
H0-0^[l]C,H,[3]C0jH 

tl]C«HJ4]N(CHg), 



[1]C,H,[4]N(CH,), 
H0-C^[l]CeH3{[Jj«0«H 
[1]C,HJ4]N(CH3), 



HO 



-^il 



C«H 



4 

3 

4l4j 



IIl."! 



N(CHj)j /•r410H 

N = N[1]C,H3{ J{??g 



Cq^H j^^ jjO-^S.,Na2 



HO 



-C^[1]C«H,[4: 
^[1] C,H,[3] 



N(CHg), 
N (OH,), 
N (CH, . CgH^ . SO,Na)j 



/ Colour^ 



"Ketone Blue O and Ketone Bins B [lt.\ art alio dyeatoft of the mm 
-roup an Obrome Bine [By.] and Tnrkey Blue (By.l, the Tonn«T obUmnd by condensation of the tetrameUijIdiamldobanshHiol 
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ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 


ndensation of m-oxj- 
dehyde with monoethjl- 
uidine, snlphonation of 
tuco base, and oxidation 
of the product 


1891. 

• 


Weinberg. 
L. Cassella k Co. 
Eng. Pat 15143". 
Ger. Pat 73717". 

Am. Pat 472091. 

Fr. Pat 215835. 


Appearance of dyestulT: dark blue powder.— In water : blue solu- 
tion.— On addition of bydrochlorlo add : solution becomes green, 
then yellow.— On addition of oanstlo soda : dichroic green and 
red solution ; on boiling becomes red.— In oona snlphnrlo add : 
yellow solution ; on dilution yellowish green and then blue.— 
Dyes : wool and silk ttom an acid bath pure blue in level shades 
which are fi&st to light, washing, alkali, and acid, moderately fast 
to milling (8ub8t{tut« for indipn carmine). 


ondensation of m-nitro- 
aldehyde with diethyl- 
ne, reduction of the m- 
'O'Compound to the m- 
o-compound, conyersion 
the m-oxy •compound by 
ment with nitrous acid, 
Lonation of the product, 
oxidation of the leuco- 

sulphonic acid, 
condensation of m-oxy- 
aldehyde with diethyl- 
ne, suJphonation of the 
) base, and oxidation of 
the product 


1888. 


Herrmann. 

Meistbr, Lucius, k 

Brunino. 

Eng. Pats. 12796* k 14822*. 

Ger. Pats. 46384* ; 50286* ; 

48523* ; 50293* ; 50440* ; 

55621* ; 66791* ; 71156* ; 

k 74014". 

Am. Pats. 412613 ; 412614, 

reissue 11078 ; 412615, 

reissue 11077. 

Chem. Ztg. 1889, 1703. 

J. Soc Dyera and Oolorists, 1889, 

IM. 

Ann. 294, 876. 


Appearance of dyestoff : copper red or blue powder.— In water : 
blue solution.— In alooliol: slightly soluble.— On addition of 
bydroohlorlc add to the aqneona solution \ colour becomes green 
and Anally yellow.— On addition of oauatlo loda to the aqaeoiu 
sdntlon : in the cold no change, on boiling the colour becomes 
violet— In oona frolphuilo add : yellowish solution ; deep yellow 
and finally green on dilution with water.— Dyee : wool greenish 
blue in level shades fldrly Ikst to alkalies and light (substitute for 
indigo carmine). 


tion of Patent Blue with 
c salts or chromic acid. 


1891. 


Herrmann. 

Meistbr, Lucius, k 

Brunino. 

Eng. Pat 7964". 

Ger. Pat. 60961". 

Fr. Pat 213231. 


Appearance of dyeitnff : dark blue powder. -In water : indigo blue 
solution.— On addition of bydroohloilc add : solution green, then 
yeUow.— On addition of canstlc loda : no change ; on warming 
violet, on cooling dark green.— In cona lolphurlo add : brownish 
yellow solution, becoming yellow, green, and finally blue on 
dilution.— Dyet : wool indigo blue, gives level shades, and is faster 
than Patent Blue to light and alkalies. 


honation and oxidation 
the m-oxy-leuco base, 
ned either by condensa- 
of m-oxybenzaldehyde 
ithylbenzylaniline, or by 
ensation of m-nitroben- 
hyde with ethylbenzyl- 
le followed by reduction 
le nitro-leuco base and 
ment with nitrous acid. 


1888. 


Herrmann. 

Ger. Pat 46384*. 

See also under Patent 

Blue V. 


Appearance of dyeituff: copper red powder.— In water: easily 
soluble, with blue colour.- In alcohd: sparingly soluble.— On 
addition of hydrochloric add : green coloration and predpltate. 
—On addition of caustic soda : no change ; on warming, violet 
—In cone, sulphuric add : yellow solution ; on dilution green 
followed by precipitation.— I^^ : wool greenish blue, tolerably 
fi&st to milling. 


ensation of tetramethyl- 
mido-benzhydrol with 
}ic acid and subsequent 
oxidation. 


1890. 


RUNKEL. 

Fr. Bayer k Co. 
Eng. Pat 14621*. 
Ger. Pat 60606*. 
Fr. Pat 208330*. 
Am. Pat 501104. 


■ 

Appearance of dyestnff : dark brown powder.— In water : greenish 
blue solution.— In alcohol : bluish green solution.— On addition 
of hydrochloric add : yellowish orange solution.— On addition 
of caustic soda : solution decolorised. —In cone, sulphuric add : 
yellowish orange solution ; no change on dilution.— Dyes : chrome 
mordanted wool green, tolerably fast to milling, but not fast to 
light Chiefly employed in cotton printing. 


ensation of tetramethyl- 
mido-benzhydrol with 
rlic acid and subsequent 
oxidation. 

• 


1890. 


RUNKEL. 

Fr. Bater k Co. 

Eng. Pat 14621*. 

Am. Pat 476414. 

Ger. Pat. 58483*. 


Appearance of dyestuff : black powder.- In water : insoluble.— In 
alcohol : sparingly soluble, with reddish violet colour.— In hydro- 
chloric add : reddish brown solution.— In caustic soda : reddish 
violet solution and blackish predpitate.— In cone, sulphuric add : 
yellowish brown solution; reddish brown on dilution.— Dyes : 
chromed wool violet, tolerably fast to milling, but not to light. 
Chiefly used in cotton printing. 


nbination of the diazo 
sound of m-amido-tetra- 
hyl-diamido-triphenyl- 
lane with salicylic acid, 
»xidation of the product. 


1888. 


0. SOHST k F. RUNKEL. 

Fr. Bayer k Co. 

Eng. Pat 3398*. 

Ger. Pat 67452*. 

J. Soc. Chem. Ind. 1892, 81. 


Appearance of dyestuff: dark green paste.— In water: sparingly 
soluble with a green colour.— In alcohol : sparingly soluble with 
a green colour.— On addition of hydrochloric add to the diluted 
paste : colour becomes brownish red. —On addition cf caustic 
soda: dear solution on warming.^In cone, sulphuric add: 
reddish brown solution ; reddish flocculent precipitate on dilution 
with water.— Dyes : chromed wool green. 


1 of m-nitrobenzaldehyde 
imethylaniline, reductiou 
e condensation-product, 
iation. sulphonation, and 
f oxidation of the leuco- 
phonic acid obtained. 


1885. 


11. Hassenkami'. 

Fr. Bayer k Co. 

Ger. Pat. 37067«». 

J. Soc. Chem. Ind. 181)2, SO. 


Appearance of dyestuff: dark bluish green crystalline powder. 
—In water : greenish blue solution.— In alcohol : soluble. On 
addition of hydrochloric add to the aqueous solution : colour 
becomes yellow; greenish yellow on dilution with water.— On 
addition of caustic soda to the aqueous solution : decolorised 
on wamdng.— In cona sulphuric acid : yellowish red solution ; 
becomes nearly colourless on dilution with water, with great 
dilution greenish blue.— Dyes: wool bluish green from an acid 
bath. 



i 

M Ger. Flat 65052). They dye wool tut to acids and washing. 



qmaphthoie add , the latter by condensation of the same hydrol with p-nltrotoVuGne. OtaxoxQA 'VVcA&\i VCi .\ \% \Xv«^ \."^Qiax\wT;:f^<i ^«S.^ <a^ ^sfl^T«u 
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, ^ 



J. V, 



,4i, \tUUi. 






ScicatiHc Name. 



Uydrochlohde of 
pararosauiliDe. 

Hydrochloride of 

t riamido- tripheoy 1- 

carbinol. 



iib 



Magenta.^ 
[HM.] 

FucbAine. 
AnilmeEod. 

(^4uUU ituinen: 

Eubina. 

Aaalfflfnft. 

Solferino. 

BrFtbrobeiuKiiL 

Fiu:b«iaciii6. 

RubUnite. 



/ 



Mixture of hydro- 
chloride or acetate 
of pararosaniline 
( triamidotriphenyl- 
carbinol) and 
rosaniline (tri- 
aiiiidodiphenyltolyl- 
carDinoI). 



Empirical Formula. 



C'l^H^NjaO, 



Hydrochlorides : 
CigHjrtNjClO, 

Acetates : 

22 23 8 2 



Constitutional Formula. 




[1]C6H4[ 

I 
1 



CgH^ 



CflH, 



NH 



3 



+ 4H^0 



: NHjCl 



Hydrochlorides : 




an 



4 
4 






NH., 
NH 



rNH^Cl 



+ 4H^0 



and 



[l]CeH3{[Jjg5; 



<•■ ■• «^ I [4 
[l]C6H4[4]i 
[l]CeH,[4]: 



NHg + 4 HjO 



NHgCI 



* lmpui« UndB ot in»g^U cooUining plioflphiiie, ete., ooiim Itoto 
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of Preparation. 



Year of 
Discovery. 



ion of a mixture of 
d j»-toluidine with 
senic acid. 
^ nitrobenzene and 
sne with aniline, p- 
311, and hydrochloric 

acid. 
; diamidodiphenyl- 
[or formaldehyde- 
ith aniline hydro- 
i aniline in presence 
zidising a^ent. 
.tion oftruniido- 
ithane in acetone or 
olic solution. 



ion of a mixture of 
•luidine and |7-tolui 
tans of arsenic acid 
c acid method). 
a mixture of aniline, 
!, and p-toluidine, 
)benzene, o-nitro- 
1 p-nitrotoluene in 
>f iron and hydro- 
loric acid 
)enzol method), 
nsation of formal- 
vith aniline and 
ae and oxidation 
dehyde method). 



1858. 
1869. 
1889. 



Discoverer. Patents. 
Literature. 






Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



A. W. HOFMAXN. 

Jahresber. 1858, 851 ; Jour. Pr. 

Chem. (1859) 77, 190 ; (1862) 87, 226. 

ROSBNSTIEHL. 

Ball, de Mulhouae 36, 264 ; Ding. 

Pol. J. 181, 889. 

Mbistek, Lucius, k 

Brunino. 

Eng. Pat 20678». 

Ger. Pat 61146. 

Theory: 

Caro & Graebe. 

Ber. 0878) 11, 1117. 

E. k 0. Fischer. 

Ann. (1878) 194, 242 ; Ber. (1878) 
11, 1079 ; (1880) IS, 2204. 

Methods of formation : 

G. SCHULTZ. 

Chemie des Steinkohlentheeis. 

2nd edit. 2, 895. 

0. MiJHLHAUSER. 

Die Technik der Bosanilin- 

fEurbstoffe. 



1856. Natanson. 

(from aniline and ethylene 

chloride) 

Ann. (1856) 98, 297. 

1858. A. W. HOFMANN. 

(from aniline and carbon 

tetrachloride) 

Jahresber. (1858) 853 ; Jour. Pr. 

Chem. (1859)77, 190 ; (1862) 87, 220. 

1859. VEROUIN. 

(from toluidine-containinff 

aniline and stannic chloride) 

Renard FrIsres et Franc 

IN Lyon. 

Fr. Pat of 8 th April 1859. 
Ding. Pol. J. (1859) 154, 286 k 897. 

Gerber k Keller. 

(from toluidine-containing 

aniline and mercuric nitrate) 

Fr. Pat of 29th October 1859. 

1860. H. Medlock. 
(from toluidine-containing 

aniline and arsenic acid) 
Eng. Pat of 18th Januarv 

1860. 

Ding. Pol. J. (1860) 158, 146. 

E. C. NlCHOI^ON. 

Eng. Pat of 26th January 

1860. 

GiRARD k De Laire. 

Fr. Pat of 26th May 1860. 

1861. Laurent k Casthelaz. 
(from nitrotoluene-containing 

nitrobenzene, iron, and 

hydrochloric acid) 

Fr. Pat of 10th December 

1861. 

Wagner's Jahresber. 8, 567. 

1869. CoUPIER. 

(from nitrobenzene, nitro- 

toluene, aniline, toluidinc, 

iron, and hydrochloric acid) 

Wagner's Jahresber. 0^69) 16. 568 ; 

Ber. (1878) 6, 25, 428, 1072. 

hfethods of formation and manv- 

facture : 

G. SCHULTZ. 

Chemie des Steinkohlentheers. 

2nd Edit. II., 404. 

0. MiJHLHAUSER. 

Technik der Roflanilinflu-bstoflTe. 

Ding. Pol. J. (1887) 266, 455, 508, 

647. 

P. SCHOOP. 

Ding. Pol. J. (1885) 268, 276. 

J. Soc. Chem. Ind. 1886, 168 ; 

1888, 118. 

Theory : see references under 

Parafachsine. 

at, Oeranlnm, Oerlse, Ponoean, OraiuuUse, RuBtlan Red. etc 



Appearance of dyettuff : cantharides-gllstening crystals.— In water : 
sparingly soluble cold, more readily hot — In aloohol: easily 
soluble to a crimson solution.— On addition of hydroohlorio add 
to the aqiieouB solution : colour becomes yellow.— On addition 
of oauatio loda : reddish crystalline precipitate of the base.— In 
oono. snlplLnrio add : yellow solution ; colourless on dilution with 
water. — Dyes : wool, silk, and leather magnnta red direct, cotton 
after mordanting with tannin and tartar emetic 



Appearance of dyestoff : the hydrochloride forms cantharides-glisten- 
ing crystals, the acetate ftised green glistening lumps, the sulphate 
a fine green glistening crystalline powder.— In water : red solution. 
—In aloohol : red solution.— On addition of hydroohlorio add 
to the aqueous solution : yellow.— On addition of oaustio soda 
to the aqueous solution : nearly decolourised with precipitation 
of the base. — In oono. sulphuric add : yellowish brown solution, 
nearly colourless on dilution with water.— Dyes : silk, wool, and 
leather bluish red direct, cotton after having been mordanted with 
tannin and tartar emetic 
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No. 



449 



450 



451 



452 



Commercial Name. 



Scientific Name. 



New Magenta. 

[M.] [0.] 

New Fuchsine. 

Isorubine. 

[A.] 



Hofinann Violet. 

[B.S,S,] 

Iodine Violet. 

Dahlia. 

Primula. 

Eed Violet 5 B 

extra. [B.] 

Violet 5 R. [By.] 

Violet R. [Mo.] 

Violet R R. [Mo.] 



Methyl Violet B. 
[B.] [By.] [A.] 

[C] [M.] 
Paris Violet. 
Direct Violet. 
Violet de Methyl- 
aniline. 
Dahlia. 
Pyoktanine.* 



Crystal Violet. 

[B.] [K.S.] 

Crystal Violet 

5 BO. [/.] 

Crystal Violet 0. 

[M.] 

Violet C. 

[P.] 

Violet 7 B extra. 

[Mo.] 



Empirical Formula. 



Hydrochloride of 

triamido-tritolyl- 

carbinol. 



Mixture of the 

hydrochlorides or 

acetates of the mono- 

di-.or tri-methyl- 
(or ethyl)-rosaniliDes 
and pararosanilines. 



Chiejiy : 

Hydrochloride of 

penta- and hexa- 

methyl-pararoa- 

anilme. 



Hydrochloride of 

hexamethyl- 

pararosaniline. 



CjjHj,N,Cl 



Hydrochloride of 
triethylroMniline : 



C24H28N3CI 



Bronzy crystals : 
CjjHjoNgCl + SH.O 

Gantharides- 
glistening crystals : 

^25^30^8^^ 



Constitutional Formula. 










3 

4 
3 
4 



CH3 
NHj 
CHj 
iNHgCl 



Hydrochloride of triethylroaanUine : 

mn XT /P] CH3 
^6^3\[4]NH(C2H5) 

^C:[l]CeH,[4]NH(C^^ 
^l]CeH^4]:NH(C2H^a 



C 



<^!l 






N(CHj^ 

: NH (CHj) CI 



< 



[1] CeH, 
1 
1 



C«H, 



C«H, 



N(CH,), 
N(CHj), 
: N (CH^jCl 



* ForaMdtdul 
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[ethod of Preparation. 



Dg diamidoditolylmethane 
o-toluidine and fonnalde 
) with o-tolnidine Inrdro- 
loride in presence of an 
oxidising agent. 



Year of 
Discovery. 



1889. 



Discoyerer. Patents. 
Literature. 



HOMOLKA. 

Meister, Lucius, k 

BRtJNINO. 

Eng. Pat. 20678» 

Am. Pat. 471638». 

Ger. Pat. 59775» 

Fr. Pat. 202769*. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyeituff : beetle green powder.— In water : more 
sclable than ordinary magenta.— In aloohol: easily solable. 
—On addition of liydroohlorlo to aqueous solution : yellow ; 
red again on dilution.— On addition of oaustlc soda : light red 
crystalline precipitate on boiling (base).- In oono. snlphurlc 
add : yellow solution ; red on dilution.— Dyes : wool, silk, leather, 
and tonnined cotton red, rather brighter and bluer than magenta 
but not faster. 



ion of methyl (or ethyl) 
>ride, bromiae, or iodide 
1 rosaniline and pararos- 
aniline. 



1863. 



Ation of dimethylaniline 
srith cnpric chloride. 



LCtion of dimethylaniline 
>n tetramethyl-diamido- 
snzophenone chloride. 
Mrect action of carbonyl 
)ride in presence of zinc 
ide upon dimethylaniline. 
Condensation of tetra- 
thyldiamidobenzhydrol 
;h dimethylaniline and 
lation of the leuco-base. 



1861. 



1883. 



A. W. HOFMANN. 

Gomp. rend. 64. 428 ; 66, 945, 1083 ; 

67, 1181. Jahresber. (1862) 847. 

O. SCHULTZ. 

Chemie des Steinkohlentheers. 

2nd. edit. voL ii. p. 467, 



(a) lUd shades (Red violet 6 R extra [B.] ) : 
Appoaranoo of dyestuff: green crystalline powder. — In water: 
magenta red solution.— On addition of hydrocMorlo aold : colour 
becomes yellowish brown.— On addition of oaustlo soda : brown 
precipitate.— In oono. sulphurio aold : yellowish brown solution ; 
no change on dilution.— Dyes : wool bluish red. 

(b) Blue shades (Hofmonn's violet) : 
Appearanoe of dyestuff: green glistening lumps.— In water : easily 
soluble with bluish violet colour.— On warming with yi no dust : 
decolourised.— On addition of hydroohlorlo aold to the aqueous 
solution : first green then yellow.— On addition of oaustlo soda : 
brownish red precipitate.— In oono. sulphurio add: brownish 
yellow solution ; becomes olive-green, green, and finally blue, on 
dilution with water.— Dyes : wool, silk, and mordanted cotton 
violet. 



Ch. Lauth. 

Hon. Scien. (1861) 886. 
POIRRIER & ChAPPAT. 

Fr. Pat 71970". 

Hon. Scien. 1866, 1088. 

Wagner's Jahresber. 12, 651. 

A. W. HOFMANN. 

Ber. 0878) 6, 850. 

E. k 0. FISCHER. 

Ber. (1878) 11, 2098 ;'(1879) 12, 2850. 

Ann. (1878) 194, 295. 

O. Fischer k L. Gbrmann. 

Ber. Q888) 16, 710. 
H. WICHELHAUS 
Ber. 0888) 16, 2005. 

0. Fischer k G. Korner. 

Ber. (1888) 16, 2904 ; 0884) 17, 98. 

O. MtyHLHAUSER. 

Ding. Pol. J. 264, 87. 

J. Soc. Chem. Tnd. 1887, 484. 



Appearanoe of dyestuff : glistening metallic-green lumps or powder. 
—In water : violet solution.— In aloohol or amyl aloohol : easily 
soluble.— On addition of hydroohlorlo aold to the aqueous 
solution : the colour turns first green then deep yellowish brown. 
—On addition of oaustlo soda to the aqueous solution : brown- 
ish red coloration and precipitate.— In oono. sulphurio aold: 
yellow solution, becoming yellowish green, greenish blue, and 
finally violet on dilution with water.— Dyes : silk and wool violet 
direct, cotton after mordanting with tannin and tartar-emetic. 



A. Kern. 

(from tetramethyldiamido- 

benzhydrol) 

H. Caro. 

(from tetramethyldiamido- 

benzophenone) 

Orsellschaft FUR Chem. 

Industrie in Basel, and 

Bad. Anil, k Soda 

Fadrtk 

Eng. Pats. 4428«3'; 11030»* ; 

48608*; 5038"; 12022*. 
Am. Pats. 290891 ; 290892 : 

290856. 

Ger. Pats. 26016® ; 27032® ; 

27789»; 299438* (addn. ) ; 

299628* (addn. ). 

Fr. Pats. 157430» ; 160090«*. 

Kern k Sandoz. 

Ger. Pat. 64270". 

0. Fischer k L. Germann. 

Ber. (1888) 16, 706. 

O. Fischer k G. Kornek. 

Ber. (1883) 16, 2004. 

A. W. Hoffmann. 

Ber. (1885) 18, 707. 
J. Soc. Chem. Ind. 1885, 80r>. 



Appearanoe of dyestuff: bronzy or cantharides-glistening crystals. 
—In water : violet solution.— In alcohol : soluble.— On addition 
of hydroohlorlo aold to the aqueons solution : colour becomes 
first blue, then green, and finally yellow.— On addition of oaustlo 
soda to the aqueous solution: violet precipitate. —In oono. 
snlphurlc add : yellow solution ; becoming green, blue, and finally 
violet, on dilution with water.— Dyes : silk and wool violet direct, 
cotton after having been mordanted with tannin and tartar^emetis. 



Ni(B.lfen;kX 
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No. 



453 



454 



455 



456 



457 



Commercial Name. 



Ethyl Violet. 

[R] [/.] 

Ethyl Purple 6 B. 



Benzyl Violet. 

Paris Violet 6 B. 

Methyl Violet 6 B. 

Methyl Violet 6 B 

extra. [A.] [C] [M.] 

Violet 5 B. [By,] 

Violet 6 B. [By: 



Begina Purple. 

[B,S,S.] 

Begina Violet. 

Violet imperial 

rouge. 

Violet phenylique. 



Diphenylamine 

Blue, spirit- 
soluble, or opaL 
Bavarian Blue 
spirit-soluble. 
XL Opal Blue. 
[B.S.S.] 



Aniline Blue, 

spirit-soluble.^ 

Opal Blue. 

[B.S.S.] [C] 

Spirit Blue. [B,S,S.] 

[B.] [By.] [L,] 

Gentian Blue 6 B. 

[A.] 

Fine Blue. 

Hessian Blue. [L.] 

Bleu lumi^re. 

Bleu-de-nuit. 



458 



Pacific Blue. 



Scientific Name. 



Hydrochloride of 

hexacthjlpara- 

rosaniline. 



ChieHy a mixture of 

the hydrochlorides of 

l)enzyli)cntaraethyl- 

pararosaniline and 

hexaniethy 1 [Nira- 

rosanihne. 



Acetate of mono- 

phenyl or mono-o- 

tolyl-rosaniline mixed 

with the corre- 
sponding derivatives 
of pararosaniline. 



Hydrochloride of 

triphenyl- 

pararosaniline. 



Hydrochloride, 

sulphate, or acetate 

of tripheuylrosaniliiic 

and tnphenyl- 

pararosaniline. 



Empirical Formula. 



Constitutional Formula. 



CgiH^g^gCl 



Benzylpentamethyl- 
pararosanUine 
hydrochloride : 



Acetate of o-tolyl- 
pararosaniline : 

^28"27^3^2 



C„H«,N3C1 



Hydrochloride : 
CjTHjoNja and 

Sulphate : 
C^.H^N^SG, and 

Acetate: 

^39^83^8^2 a«^ 
^40^35^3^2 



^68^49^6 



< 



11 
1 



^6^4 



N (C2H5)o 
N (CoHs); 
N(C.,H5)2C1 



< 



ri 
1 
1 



^6^4 



: N (CH3)jCl 

N(CH3), 

N(CH3)(CH2.G,H^ 



Acetate of o-tolyl-parai^osaniline : 



C 



< 



ri 
1 






1]C,H,[4] 



4] NH [2] CeH,[l] CH3 
41 NH.. 



: NH (CgH^Oj) 




CgH^ 
CgH, 



4 
4 

4l4j 



NH . C,H, 



NH 



^6^5 



: NHC^HjCl 



Hydrochloride : 

1 
'1 



< 



C6H4[4] 
4 






NH 
NH 






: NHCoH^a 



and 




C,H3(CH,)[4]NH.CeH5 
C,H,[4] NH . C,H, 
C.H,[4] : NHC^H^Cl 



Bate: 



[1] CgH^ [4] NH . CgH^ . OG2 . CgH^ • NH, 
C^^[l] CgH^ [4] : N . CflH^ • CHg • C^H^ • NH, 
[1] C,H, [4] NH . C,H, . CHg . CeH, • NH, 



The earliest blues, obtained without employment of acetic or benzoic acid and consequently incompletely phenylated and of red shade, cama into 

dependent upon the degree of phenylation and is indicated by the snlBz t S| 6 B, ete. 
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ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


A.otion of dietbylaniline 
on tetraetbyldiamido- 
tnzophenone chloride. 
Hrect action of carbonyl 
de upon dietbylaniline in 
isence of zinc chloride, 
xidation of a mixture of 
tetbyldiamidodiphenjl- 
lane and dietbylaniline 
ith copper sulphate. 


1883. 


A. Kern. 

(from tetraethyldiamido- 

benzhydrol) 

H. Cako. 

(from tetraethyldiamido- 

benzophenone chloride) 

Gesellsohaft fur Chrm. 

Industrie in Basel and 

Bad. Anil, k Soda 

Fabkik. 

Eng. Pats. 4428» ; 6038" ; 

11030»*. 
Am. Pats. 290856 ; 290891 ; 

290892 ; 290893. 

Ger. Pats. 26016» ; 27032® ; 

27789»; 299438* (addn. ) ; 

29962»* (addn.). 


Appearance of dyestoff: green crystalline powder.— In water: 
easily soluble with a violet blue colour.— On addition of bydra- 
chlorlo add to the aqueous solution : colour becomes reddish 
yellow.— On addition of oaustio soda to the aqueous solution : 
grayish violet precipitate, which on heating melts together to a 
brown oil leaving the solution colourless.— In oona snlphurlo 
aoid : brownish yellow solution ; becomes green on great dilution 
with water.— Dyes : silk and wool bluish violet direct, cotton after 
mordanting with tannin and tartar-emetic. 


1 of benzyl chloride upon 
methyl violet 


1868. 

• 


Ch. Lauth. 
0. Fischer k G. Kornek. 

Ber. (1888) 16, 2910. 

0. MiJHLHAUSEK. 

Ding. Pol. J. 270, 179. 

J. Soc Chem. Ind. 1889, 4a 


Appearanoe of dyestuff: metallic glistening lumps or powder.— The 
reactions ore the same as those of methyl violet B. 


n of the " echappes " of 
agenta-melt (arsenic acid 
yS) upon roaaniline base, 
esence of acetic acid, at 
about 120' C. 


1860. 


Gikard k De Laire. 

Traits des dMyda de la hoaiUe, 

p. 594. 

Eng. Pat of 12th January 

1861. 

Fr. Pats, of 6th July 1860 

and of 2nd January 1861. 

La Fuchsine. 

Simpson, Maule, k 

Nicholson. 


Appearance of dyestuff: green iiowUer.— In water: easily soluble 
with reddish violet colour.— On addition of hydroohlorlo add to 
the aqueous solution : colour becomes brown, on dilution with 
water blue.— On addition of oaustio soda to the aqueous solu- 
tion : brown precipitate.— In oono. snlphurlo add : brown solu- 
tion ; brown on dilution with water.— On warming with sulphuric 
add and aloohol : acetic ether is evolved.— Dyes : wool reddish 
violet direct 


stion of oxalic acid upon 
phenylamine (nearly 

obsolete). 
Beating pararosaniline 
iniline and benzoic acid. 

• 


1866. 


GiRARD k De Lairs. 

Tnat6 des dMvto de la hoaille, 

p. 591. 

Eng. Pats. 1098« and 2686*. 

Fr. Pat of 2l8t May 1866. 

A. Hausdorfer. 

Ber. (1890) 28i 1968. 


Appearanoe of dyestuff: brown powder.— In water: insoluble.— 
In aloohol: sparingly in the cold, more easily hot. -In oona 
sulphuric aoid : brownish yellow solution ; blue precipitate on 
dilution with water. 


n of aniline, in presence 
tic or benzoic acid, upon 
liline (containing some 
pararosaniline). 


1860. 
1862. 


Gikakd k De Laikr. 
Fr. Pats, of 6th July 1860 

and 2nd January 1861. 
Ding. Pol. J. 162, 297 ; 170, 58. 

E. C. Nicholson. 
Eng. Pat of 24th June 1862. 

A. W. HOFMANN. 
Ann. (ISM) 132, 100. 


Appearanoe of dyestuff : the hydrochloride forms a bronzy iiowder, 
the sulphate or acetate a bluish violet powder.— In water : insol- 
uble.— In aloohol : the acetate is easily soluble, the hydrochloride 
and sulphate much less readily.— On addition Of hydroohlorlo 
add to the aloohOUo sdution: no change.— On addition of 
oaustio soda to the alooholio solution : colour becomes brown- 
ish red.— In oono. snlphurlo aoid: brownish yellow solution; 
blue precipitate on dilution with water.— Dyes: silk and wool 
greenish blue. 


ing pararosaniline with 
idodiphenyl-methane at 
presence of benzoic acid. 


1896. 


Dran. 
Read Holliday k Sons. 


■ 

Appearanoe of dyestuff : powder or crystals with coppery lustre.— 
In water : blue solution.— On addition of hydroohlorlo add : 
solution becomes greenish yellow.— On addition of oaustio soda 
or salt: predpitation.— Dyes : wool and azmiordanted cotton 
greenish blue. 



• as B3m dt Pivll and Bleu de Lyon. The shade of the various brands of TosanUlne \A\xea ^spViVt \t\\iA«« «l\\uiX\\\\)m&^ vcA v^xiX^^\&:^»^^^ «St&s&^ 
poehlofide of tri-]»*to]yl-rossoiiiiie cornea into commono as Oreenlsh Blue {M,\. 
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No. 



459 



460 



461 



462 



463 



464 



Commercial Name. 



Iodine Green. 

Night Ghreen. 

Pomona Green. 

Vert Inmi^re. 

(No longer in com- 
merce. ) 



Methyl Gkreen. 

Paris Green. 
Vert Etincelle. 
[Mo.] 
Light Green. 
Vert de methyl- 
aniline. 
Vert lumi^re. 
Double Green. 

[K.] 
Green Powder. 



Ethyl Green. 
Methyl Green. 



Acid Magenta. 

[B.] 

Fnchsine S. 

Acid Fnchsine.^ 

[M.] 

Acid Boseine. 

Acid Bnbine. 

Bnbine S. [A.] 



Bed Violet 
5 R S. [B.] 



Scientific Name. 



Ziuc-double-clilorido 

of heptamethyl- 
rosaniline chloride. 



Empirical Formula. 



Ziuc-double-chloride 

of heptamethyl- 

pararosaniline- ' 

chloride. 



Zinc-double-chloride 

of ethylhexamethyl- 

pararosaniline- 

bromide. 



Mixture of the sodium 

or ammonium salts of 

the trisulphonic acids 

of rosaniline and 

pararosaniline. 



CgrHssNsCl^Zn 



C^eHggNgCl.Zn 



CoyHggNjClgBr Zn 



Acid Violet 

4 B N. [B.] 

Acid Violet 

6 B. [By.] 

Acid Violet 7 B 

Acid Violet N. 
[M] 



Sodium salt of 
ethylrosaniline- 
sulphonic acid. 



Sodiuui salt of 

benzyl-penta-methyl- 

tri-amido-triphenyl- 

carbinol sulphonio 

acid. 



Sodium salts : 



Chiefly : 
CjjHggNjOiQSgNag 



C3iH3,N30,SNa 



Constitutional Formula. 



^^/^^^« n[4]N(CH3), 
^^[1] ^e^M N (CH3)3C1 + ZnCl, 
^1]C,HJ4]:N(CH3)2C1 







N(CH3)2 

N(CH^3C1 +ZnCl^ 

: N {CR^^Ci 



C 



<l!l 






N (CHs)^ 

N (CH3«C,Hj)Br 

: N (CH^jjCa 



+ ZnCa, 



HO-C 




[4]NH, 
SOgNa 



and 



HO-C 







[1] C,H, 




HO-C 




[SOgNa 
[l]CeHJ[3]CH3 



t'iw{^^l. 



HO-C 




1 
1 

11 



CgH^ 



N(CH3), 
NCCHj), 
NCCH^CHj-C^H^.SOjN* 



\ 



iTopim Ydiid« ot «c\!^ T(\%Q2eni\Ji^ ^)om« \Ti\A 



9{^\\ 
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lod of Preparation. 



Year of 
Discovery. 



or 



of methyl iodide or 
hloride upon rosaniline 
on Hofmann violet. 



i of methyl chloride 
ethyl violet in amyl- 
^holic solution. 



>f ethyl bromide upon 
methyl violet. 



r fuming sulphuric acid 
apon magenta. 



of fuming sulphuric 
pon ethylroeaniline. 



lonation of the benzyl- 
lethyl-pararosaniline 
d by condensation of 
Imethylaniline with 
■amethyldiamido- 
yphenone chloride, 
ation of benzyl-penta- 
yl-paraleucaniline- 
lulphonic acid. 



1866. 



1871. 



1878. 



1866. 



1877. 



1877. 



1883. 



1884. 



Discoverer. Patents. 
Literature. 



J. Keissbr. 

Fr. Pat of 18th April 1866. 

La Fuchsine. 

Mon. Scien. 1867, 586. 
Wagner's Jahresber. (1867) IS, 597. 

A. W. Hofmann & 

C. H. GiRARD. 
Ber. (1869) 2, 44S. 

H. Appenzrllkr. 

Bpr. (1873) 6, 966. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyestuff: dark green hard lumps.— In water : easily 
soluble with a bluish green colour ; a drop of this solution dried 
upon paper turns violet when strongly heated. — On addition of 
l^droohlorio add to the aqueous solution : colour becomes red- 
dish yellow.— On addition of oaustio soda to the aqueous solu- 
tion: decolourised.— In oono. sulphuric add: reddish yellow 
solution; pale yellowish green on dilution with water. — On heat- 
ing with oono. sulphuric aoid : evolves iodine vapours if prepared 
with methyl iodide.— Dyes : silk green. 



Ch. Lautu h Baubiqny. 

(firom methyl violet and 

methyl nitrate) 

Ber. (1873) 6, 825. 

MoNNBT k Reverdin. 

(from methyl violet and 

methyl chloride) 

Mon. Scien. (1878) 124. 

A. W. Hofmann. 

Ber. 0878) 6, 86S. 
£. & O. FiSGHBR. 
Ber. (1879) 12, 2851. 



HOLLIDAY. 

Eng. Pat of 1st May 1866. 



H. Caro. 

Bad. Anil, k Soda 

Fabrik. 

Ber. 0878X 11, 1949. 

Eng. Pat 87317». 

Am. Pat 250201. 

Oer. Pat. 2096^. 

Fr. Pat 122721". 

Read Holliday k Co. 

Am. Pat 260247. 

E. Jacobsrn. 

Ber. (1880) 18, 294. 

Eng. Pat. 2828'». 

Ger. Pat 8764'». 

P. SCHOOP. 

Chem. Zeit. 11, 572 

J. 8oc CHiem. Ind. 1887, 592. 



H. Caro. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat 373177. 

Am. Pats. 204797 k 204798"8 

Ger. Pat 2096^. 



Appearance of dyestuff : green crystals.— In water : easily soluble 
with a blnish green colour ; a spot of the solution dried on paper 
becomes violet on heating strongly.— In amyl alcohol: insoluble. 
—On addition of hydrochloric add to the aqneons solution : 
colour becomes reddish yellow ; on dilution with water it changes 
to yellowish green.— On addition of caustic soda to the aqueous 
solution : decolourised.— In oono. sulphuric aoid : reddish yellow 
solution; yellowish green on dilution with water.— Dyes: silk 
Careen from a soap baUi. 



Appearance of dyestuff : moss-green crystalline powder.— In water : 
easily soluble with greenish blue colour.— On addition of hydro- 
chloric add to the aqueous solution : colour becomes first green 
and then yellow.— On addition of caustic soda : decolourised.— 
In cone, sulphuric add : yellowish solution ; becomes green on 
great dilution with water.— Dyes : wool mordanted with sodium 
thiosulphate and sulphuric acid or zinc acetate, silk, and cotton 
mordanted with tannin, bluish green. 



Appearance of dyestuff: metallic green glistening granules or 
powder.— In water: easily soluble to a crimson solution.— In 
alcohol : nearly insoluble.— On addition of hydrochloric add to 
the aqueous solution: no change.— On addition of caustic 
soda to the aqueous solution : almost completely decolourised. 
—In cone, sulphuric add : yellow solution ; red on dilution with 
water.— Dyes : wool and silk red ftt)m an acid bath ; not employed 
for cotton. 



Appearance of dyestuff: brownish violet metallic glistening lumps. 
—In water: easily soluble with magenta red colour.— On addition 
of hydrochloric add to the aqueous solution : no change.— On 
addition of caustic soda to the aqueous solution: colour 
becomes light brownish yellow.— In cona sulphuric add : yellow 
solution ; magenta red on dilution with water.— Dyes : wool bluish 
red from an acid bath. 



Bad. Anil, k Soda 
Fabrik. 
Eng. Pat 50388*. 
Ger. Pat 27789». 
H. Hassenkami*. 
Fr. Bayer k Co. 
Eng. Pat 7645«». 
Am. Pats. 331964 k 3319G5. 
Ger. Pat 31509»*. 



B.), Add 0mt9lJif,l OuxUmU Bed 8, Aoi<L Muoon, etc. 



Appearance of dyestuff : bluish violet powder.— In water : bluish 
violet solution.— On addition of hydrochloric add to the aque- 
ous solution : blue precipitate, soluble in excess to an olive solu- 
tion, which becomes green and finally blue on dilution with water. 
—On addition of caustic soda to the aqueous solution : blue 
flocculent precipitate, on wanning a colourless solution.— In oona 
sulphuric add : yellow solution, becoming olive, then green and 
finally blue, on dilution with water.— Dyes : wool h\v\Na^^^^<^w. 
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No. 



465 



CJommercial Name. 



Bed Violet 4 B S. 
[B.] 

AcidViolet4Ba 

[Af.] 



Scientific Name. 



Sodium salt of 

dimethylroaaniline- 

trisulphonic acid. 



Empirical Formula. 



CjjHjjNsOioSsNaj 



Constitutional Formula. 



466 Fast Acid Violet 
10 B. [By,] 



467 



468 



469 



470 



471 



Acid Violet 
6 B. [A.] 



Foimyl Violet * 

S 4 B. [C] 

Acid Violet 

6 B. [G,] 

Acid Violet 4 B 
extra. [By.] 



AlkaU Violet 
6 B [B.] [L] 



Acid Violet 
6BN. 

[J.] [B.] 



Acid Violet 7 B. 



Sodium salt of 
benzylethyl-tetra- 

methyl-pararos- 

aniline-disulphonic 

acid. 



Sodium salt of 

dimethyldibenzyl- 

triamido-triphenyl- 

carbinol-diflulphonic 

acid. 



Sodium salt of 

tetraethyldibenzyl- 

triamido-triphenyl- 

carbinol-disiuphonic 

acid. 



Sodium salt of 

tetraetliyl- 

moiiomethylplieuyl- 

pamrosaniline- 
monosulphouic acid. 



Sodium salt of 

tetramethyl-^tolyl- 

triamido-ethoxy-tri- 

phenyl-carbinol- 

sulpnonic acid. 



Sodium salt of 

diethyl-dimethyl- 

diphenyl-triamido-tri- 

phenyl-carbinol-di- 

sulphonic acid. 



CsjHjjNjOySgNaj 



C3»H«N807SjNa2 



C^jH^NjOANa, 



C3,H,oN,0,SNa 



CsjHg^NgOjSNa 



^VHsT^'sOrSsNajj 



HO-C 



<,- 



[SOjNa 
[1]C,H,][3]CH, 

[[4] NHCHg 

L»JW^3J|-4]NHCH, 



HO- 



[1]C,HJ4]N(CH3), 
SOjNa 



C^[1]C,H,| j4]N(CjH^CH,.C,H,.S0,Na 
[1]C,H,[4]N(CH3), 



HO 



-<l 






N(CH3), 

N (CjH,) CH, • C,H« . SO,Na 

N (CjjH^ CHj . C,H^ . SO,N« | 



HO 



-< 



1 

ri 
1 






N (CgH^ CHj . CgH^ . SOjNa 
N (CjH^ CHj . CgH^ . SOjNa 



[1]C,HJ4]N(C,H^, 
H0.C^[1]C,HJ4]N(C2H^2 

[l]C.H^4]N<^^«^^.S0^j^^^ 



[1] C,H,[4] N(CH,), 
HO.C^ [1] C,H,[4] N(CH,), 




[1] C<,H,- 



OC,Hj 



NHC,H^ . CH, 



SOgNa 



HOC 



<l 






N((rH JCgH^ . SOjNa t 
N(ChXH4 • SOjNa 



* Fonnarl TUtot 6 B and 10 B [CL] in 

t The position of the sulphonic groups in these two coloors is nncertain ; their graatar ttabOftj to slkalies 
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:hod of Preparation. 


Year of 
Discovery. 


Discoverer^ Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 


}f faming solphnric acid 
1 dimethylrosaniline. 


1877. 


H. Caro. 

Bad. Anil, k Soda 

Fabrik. 

Ber. (1878) 11, 1949. 

Eng. Pat. 3731^. 

Am. Pats. 204797 & 2047987". 

Ger. Pat. 2096^. 


Appearanoe of dyestnff : reddish violet powder.— In water : easily 
soluble with magenta red coloar.—On addition of hydroohlorio 
add to the aqneous solntlon : no change.~On warming the 
aiineons scflntlon with caustic soda : coloar becomes pale reddish 
yellow.— In oono. snlphnrio add: brownish yellow sohitlon; 
magenta red on dilation with water.— Pyes : wool fh>m an add 
bath a bluer shade than acid-magenta. 


Qsation of tetramethyl- 
lido-benzhydrol with 
inzylaniline-disulphonic 
acid. 

• 


1892. 


Hassbnkamp. 
Fr. Batbr & Ck). 


Appearance of dyestnff: gray powder.— In water : easily soluble, 
with reddish violet colour.— On addition of hydrochloric add : 
lemon yellow solution.— On addition of oanstlo soda : no change ; 
pink on warming.— In oona snlphnrto add : orange yellow solu- 
tion ; on dilution with large amount of water, green.— Dyes : wool 
trom an acid bath violet blue in very level shades, of good flurtness 
to alkalies and moderately fast to light 


msation of dimethyl-p- 
>enzaldehyde ^^ith ethvl* 
laniline-ralphonio acid 
ddation of the product 


1889. 


ACTISNOE8KT.Ii}CHAFr Ft^R 

Anilinfabrikation. 
Kng. Pat. 7560». 
Ger. Pat. 60782». 
Fr. Pat 198415». 


Appearanoe of dyestnff: bluish violet powder.— In water or 
aloohol : violet solution.— On addition of hydrochloric add to 
the aquoons solution: bluish green solution.— On addition of 
caustic soda to the aqueous solution : colour becomes light blue, 
colourless with an excess.— In cono. sulphuric add : yellowish 
brown solution ; becomes dark brown and then bluish green on 
dilution with water.— Dyes : wool bluish violet trom an acid bath. 


I of formaldehyde upon 
Mnzylaniline-solphonio 
zidation of the aiethyl- 
yl-diphenylmethane-di- 
onic acid to diethyldi- 
l-diphenylbenzhydrol- 
lonic acid, condensation 
itter with diethylaniline, 
idation of the leuco-add 
obtained. 


1890. 
1890. 


T. Sandmsyer. 
J. R. Geiot & Ck). 
Eng. Pat 21284» 
Ger. Pat 69811». 

A. Wbinbero. 

L. Cassslla & Co. 

Eng. Pat 857». 

Ger. Pat 62339». 

Am. Pat 464688. 


Appearanoe of dyestnff: violet powder.— In water or alcohol: 
violet solution.— On addition of hydrochloric add to the 
aqueous solution: violet blue precipitate, which redissolves In an 
excess to a green, in a laige excess to a yellow solution.— On 
addition of oaustlo soda to the aqueous solution : no change ; 
on warming decolorwed. — in oono. sulphuric add: orange 
yellow solution ; becoming green and finally blue on dilution with 
water.— Dyes : wool violet from an acid bath. 


nation of the product of 
lation of methyldiphenyl- 
and tetraethyldiamido- 
benzophenone. 


1886. 


c. l. muller. 

Bad. Anil. & Soda 

Fabrik. 

Eng. Pat 5038". 

Am. Pat 853264» 

Ger. Pat 27789". 

Fr. Pat 160090. 


Appearanoe of dyestnff : bluish violet powder.— In water : bluish 
violet solution.— On addition of hydrochloric acid to the aque- 
ous Sdution : bluish violet precipitate, soluble in an excess to a 
yellowish red solution.— On adidltion of caustio soda to the 
aqueous sdution : blue precipitate.— In oono. sulphurio add : 
yellowish red solution ; dull green precipitate on dilution with 
water.— Dsres: wool from an alkaline, neutral, or acid bath, a 
bluish violet fkst to milling. 


nation of tetramethyl-p- 
boxy-tri-phenyl-carbinol 
led by condensation of 
nethyl-diamido-benzo- 
enone chloride with 
cy-phenol-|7-tolyl-amine. 


1891. 


C. L. MOllbr. 

BooitTk POUR lIndustrib 

Chimique k BALE. 

Bad. Anil. & Soda 

Fabrik. 
Eng. Pat. 11276". 
Am. Pat. 601434». 
Ger. Pat 625399». 
Fr. Pat 214671". 


Appearanoe of dyestnff : dark violet powder. —In water : violet blue 
soluUon,— On addition of hydrochloric add : blue precipitete.— 
On addition cf caustio soda: slowly decolorised. —In conn 
sulphuric add : brownish yellow solution ; green and finally blue 
on dilution with water.— Dyes : wool and silk bluish violet 


on of diethyl-amido- 
i chloride upon methyl - 
(rlamine ana subsequent 
sulphonation. 


1884. 


C. L. MCller. 

Soci6t6 pour l'Industrie 

Chimique k Bale. 

Bad. Anil, k Soda 

Fabrik. 
Am. Pat 353266«. 


Appearanoe cf dyestnff : brownish violet powder.— In water: bluish 
violet solution.— On addition of hydrochloric add to the aque- 
ous sdution : bluish violet precipitate, soluble in excess with a 
yellowish green colour.— On addition of caustio soda : blue pre- 
cipitate in the cold, colourless solution on warming.— In cone, 
sulphuric add : brown solution ; green and finally blue on dilu- 
tion with water.— Dyes : wool bluish violet from an acid bath, 
moderately fast to alkalies. 



of B 4 B with Thiocarmine R. 

ra to indicate that the HSO3 groups are situated in the ortho position to the methane carbon atom. 
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No. 



472 



Acid Violets 7 BS, 
5 BNS, & 6 BNS. 



473 



474 



475 



Commercial Name. 



Ketone Blue 4 BN. 



Acid Violet 7 BN. 
[M.] 



Eriocyanine A. 
[G.] 



476 



477 



Methyl AlkaU 

Blue. [0.] [B.] [K.] 

[G,] [M.] 

Bleu de Giel 

Alkalin. [lb.] 

Alkali Blue D. [A,] 



Scientific Name. 



Sulphonic acid of 

/3-naphthyl-penta- 

alkyl-rosaniline. 



Empirical Formula. 



Sulphonic acid of 

ethoxytrimethyl* 

phenyl-triamido- 

triphenyl-carbinoL 



Sodium salt of 
tetramethyldiphenyl 
rosaniline-disulphonic 
acid. 



Sodium salt of 
tetramethyldibenzyl 
rosaniline-disulphonic 
acid. 



AlkaH Blue 6 B. 
[/.] [K] 



478 



Alkali Blue. 

[B.8.S.'] [A.] [B.] 

[By.] [C] [L.] [M.] 

Nicholson Blue. 

[B.S.S.] 

Fast Blue. 

[B.8.S.] 



Sodium salt of 

triphenyl-|>-ro8anilinp 

monosulphonic acid. 



CasHssNgSjOyNaj 



CsrHi^NgSANaj 



C3.H3,N,SO,Na 



Mixture of the sodium 

salts of triphenyl- 

rosaniline-monosul- 

phonic acid and tri- 

pneny Ipararosanili ne- 
monosulphonic acid. 



Bavarian Blue 

D S F. [A.] 

Methyl Blue 

water soluble. [G.] 

Navy Blue B. [L] 

Methyl Blue for 

silk M L B. [M.] 



Sodium salt of 

triphenyl- 

pararosaniline- 

disulphonic acid with 

some trisulphonic 

acid. 



Constitutional Formula. 



HO 



-< 



C.H4 



N (Crfj) C,H, . SO^a 

N(CH3), 

N (CHj) CjH^ • SOpi a 



Ho- 



me h/^^s^" 
C<^[l]CeH,[4]N(CH3)j 



HO 



«4 



CeH4 



[4]NHC,Hj 
4]NHCeH^.S0gNa 
4]NHCjH5 



CjgHjjNO.SNa 

and 
C^Hj^NjO^SUa 



Rosaniline derivative: 

mp XT / 1^^ ^^« 
^4 [4] NH . C^H^ . SOjNa 

[l]CeH,[4]NHCeH, 

[l]CeH,[4]NHCeH, 



HO~C 



CsrHgrNsOeS^Na^ 



HO 



-c< 



C6H4 



NH . C^Hs 



NH . C,H. - SOgNa 
NHCjH^ . SO^a 
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hod of Preparation. 


Year of 
Diacovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reaeents. Shade and Dyeing Properties. 

Metnod of Employment. 


Qsation of tetra-alkyl- 
iobenzophenone with 
enyl'/S-naphthylamine, 
^sequent sulphonatioD 
of tne product 


1895. 


A. Steimer. 

SANDOZ& Co., Basle. 

Eng. Pat. 30016». 

Am. Pat. 603016. 

Fr. Pat. 257887. 

Ger. Pat. 96402. 


Appearanoe of dyestiiff: dark violet powder— In water: violet 
solution.— On addition of hydrochloric aoid : violet precipitate, 
dissolving in an excess to a green to yellowish brown solution.— 
On addition of oaustlc loda : solution bine ; on warming lighter. 
—In oona ralphurio aoid : yellowish brown solution ; green and 
then blue on dilution.— Dyes : wool a pure bluish violet fast to 
alkalies. 


lensation of ethoxy- 
ylamidobenzophenone 
iiethyldiphenylamine 
honation of the product. 

• 


1890. 


FucHS k Kees. 

Meistkr, Lucius, k 

BbOnino. 


Appearanoe of dyestnff: reddish violet lumpe.- In water: easily 
soluble, with blue colour.— In aloohol: slightly soluble.— On 
addition of hydroohlorio aoid: decolorised.— On addition of 
oaustio loda : brownish red solution.- In oono. inlphurio add : 
yellow solution ; green on dilution.— Dyes : wool and silk very 
level shades of blue. 


nsation of dimethyl - 
lobenzoic acid with 
;hyldiphenylamiue- 
Bulphonic acid. 


1885. 


FuCHS k HdBMANN. 

Meistek, Lucius, k 

BR0NINO. 

Eng. Pat 4961«. 
Ger. Pat 84463«. 


Appearanoe of dyestnff: blue violet powder.— In water: easily 
soluble, with blue colour.— On addition of hydroohlorio aoid : 
green solution ; blue on dilution.— On addition of oaustio soda : 
decolorised on heating.— In oono. snlphurio aoid : orange yellow 
solution ; blue on dilution.— Dyes : wool and silk bluish violet 
fh>ni an acid bath. 


sation of tetramethyl- 
lidobenzhydrol-sul- 
3 acid witn dibenzyl- 
e-sulphonic acid and 
iation of the leuco 
product. 


1895. 


J. R. Geigy k Ck). 


Appearanoe of dyestnff : reddish brown coppery powder.— In water : 
blue solution.— On addition of hydroohlorio add: yellowish 
green, brown with large excess.— On addition of oaustio soda : 
no change ; reddish violet on heating.— In oono. snlphurio add : 
light brown, on dilution becoming light green and then light bluew 
—Dyes : wool a bright reddish blue firom add bath. 


onation of triphenyl- 
isaniline (No. 456). 




E. C. Nicholson. 
K. Oehleb. 


Appearanoe of dyestnff: blue powder.— In water: insoluble cold, 
easily soluble hot.— On addition of hydroohlorio add : blue pre- 
cipitate.— On addition of oaustio soda : reddinh brown solution. 
—In oona snlphurio add : reddish brown solution ; blue precipi- 
tate on dilution.— Dyes : wool from an alkaline bath, the blue 
colour being developed on passing through dilute acid. 


of cone, sulphuric acid 
opal blue (Ko. 467). 


1862. 


E. C. NlCHOfiRON. 

Eng. Pat 1857 of 1st June 
1862. 

GiLBEE * 

Eng. Pat of 3rd July 1862. 
C. Bulk. 

Ber. (1878) 6, 417. 


Appearanoe of dyestnff: light or dark blue powder.— In water: 
sparingly soluble cold, easily hot with a blue colour.— In aloohol : 
somewhat soluble.— On addition of hydroohlorio aoid to the 
aqueous solution : blue precipitate.— On addition of oaustio soda 
to the a<ineons solution: colour becomes reddish brown.— In 
oona snlphurio add : brownish red solution ; blue on dilution 
with water.— Dyes : wool firom a boiling bath made alkaline with 
borax, the colour being subsequently developed by passing through 
weak acid. 


•nation of triphenyl-|7- 
laniline (No. 456). 


1862. 


E. C. Nicholson. 

Kalle. 

Zeito. f. chem. Grossgew. 1, 189. 


Appearanoe of dyestnff: indigo blue powder.— In water: easily 
soluble, with blue colour.— On addition of hydroohlorio add to 
the aqueous solution : colour becomes more intense.— On addi- 
tion of oaustio soda to the aqueous solution: colour becomes 
brownish red.— In oono. snlphurio add : yellowish brown solu- 
tion; blue on dilution with water.— Dyes: silk blue firom a 
"killed "soap bath. 



[ 198 ] 



No. 


1 
Commercial Name. 


Scientifio Name. 


Empirical Formula. 


Constitutional Formula. 


479 


Methyl Bine. [0.] 

[K.] [C] [M.] [B.] 

Brilliant Cotton 

Bine, greenish. [By.] 

XL Soluble Blue. 

[B.S.8.] 

Diphenylaniine 


Sodium salt of 

triphenyl- 

pararosaniline- 

trisulphonio acid. 


C^H^eNgOgSjNaj 


HO-C^ 


1 

i 
i 




[4] NH . C^a^ ' SOgNa 

4]NH.CgH4.S03Na 

[4]NH.CgH4.SOsNa 




Blue. [K.S.\ 

Bavarian Blue 

DBF. [A.] 

Soluble Blue 8 B 

and 10 B. [B.S.S.] 

Helvetia Blue. [0.] 




480 


Soluble Blue.^ 

[B.S.S.] 

Water Blue. 

[B.] [By.] 

Water Blue 6 B 

extra. [A.] 

China Blue. 

[B.S.S.] [A.] [By.] 

London Blue 

extra. [B.8,S.] 

Cotton Blue. [L.] 

Bleu Marine. 


Sodium, ammonium 

or calcium salt of the 

trisulphonic acid 

(with some disul- 

phonic acid) of tri- 

phenylrosaniline and 

triphenjrl- 

pararosaniline. 


Free acid : 

and 
C„H«N,0,S 


Rotaniline derivative^ free add : 

HO - C^[i] c^H^ [4] NH . C«H^ - SOjH 
[1] CeH^ [4] NH ■ C^H^ • SO,H 


481 


Alkali Blue Z Q. 

[B.S.8.] 

Soluble Blue Z G. 

[B.S.S.] 

Non-mordant 

Cotton Blue. 

[B.S.S.] 


Sodium salts of 

sulphonic acids of 

/3-naphthylated 

rosaniline. 




• 


482 


Hochst New 

Blue. 

[M.] 


Calcium salt of the 

di- and tri-sulphonic 

acids of trimcthyl- 

triphenyl-para- 

rosaniline. 


Trisulphonic add : 


Trisulphonic aa 
HO-C^ 


Id. 
1 

r 
r 


• 

C«H^4 
CeH4[4 


[] N(CH3) CgH^ . SOjNa 
l]N(CH3)C5H^.S03Na 

IJNCCH^C^^H^.SOgNa 


483 


Aurine. 

Bosolic Acid. 

Yellow Coralline. 

(Sodium salt) 


Mixture of aurine 

(trioxytriphenj^l- 

carbinol), oxydised 

aurine, methylaurine, 

and pseudorosolic 

acia (coralline- 

phthalin). The 

pseudorosolic acid 

forms the chief 

constituent of coml. 

aurine. 


Aurine : 

^19^lA 

Oxy-aurine : 
Methylaurine : 

^20^16^3 

Pseudorosolic a>cid : 

^20^16^4 


Awrine: 

C 


^ 




[1]C 
1]C 
1]C 


;aH4 


"4' 
'4' 
■4' 


OH 
OH 
:0 



* The name "Soluble Blue" was originaUy applied to the Alkali Bines, but was rabmqaently transferred to the bi| 
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• 

lethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


ilphonation of triphenyl-|?- 
rosaniline (No. 456). 
k)nde]i8ation of formalde- 
le with diphenylamine- 
honic acid (2 mols.), and 
ation of the product with 
rd moL of diphenyUxnine- 
sulphonic acid. 


1862. 

1866. 
1892. 


E. C. Nicholson. 

Eng. Pat. of 24th June 1862. 

GiRARD k De Laire. 

T. Sandmeyer. 

J. R. Geioy & Co. 

Eng. Pat. 12720". 

Ger. Pat 78092. 

Fr. Pat 228032. 


Appearaaoe of dyestoiT: dark blue powder.— In water : blue solu- 
tion.— On addition of hydrochlcrlo add to the aqueous solution : 
no change.— On addition of oaustlo soda to the aijneous solu- 
tion : colour becomes reddish brown.— In oono. sulphurlo add : 
reddish brown solution; blue on dilution with water.— Dyai: 
dlk and moxdanted cotton blue. 


on of cone, sulphuric acid 
on opal hlue (fTo. 457). 


1862. 


E. 0. Nicholson. 

Eng. Pat 1867 of Ist June 

1862. 

Simpson, Maule, k 

NiOHOLSON. 

C. Bulk. 
Ber.a873)6,419. 


Appearanoe of dyestuff: blue glistening powder, or coppery flakes. 
—In water : blue solution.— In aloohol : nearly insoluble.— On 
addition of hydrodilorio add to the aqueous solution : colour 
not altered, more or less predpitate of disulphonic acid.— On 
addition of oaustlo soda to the aqueous solution: colour 
becomes brownish red.— In oona sulphurlo add : dark reddish 
yellow solution ; blue solution and precipitate on dilution with 
water.— Dyes: silk and mordanted cotton blue. 


on of cone, sulphuric aoid 
x>n the /3-naphthylated 
liline obtained by heating 
iniline with /3-naphthyl- 
amue. 


1888. 


R. Meldola. 

Chem. News, 28rd & 80th March 
1883. 

Brooke, Simpson, k Spiller. 

• 


Alkali blue X G: 
Appearance of dyestuff: grayish bhick lumps.— In water : greenish 
blue solution.— On addition of hydrochloric add : blue predpi- 
tate.— On addition of oaustlo soda : violet black solution and 
precipitate, on heating the precipitate gums together leaving a 
colourless solution.— In oona sulphurlo add: reddish brown 
solution; blue precipitate on dilution.— After reduction with 
lino dust: colour does not return on paper.— Dyes: like an 
ordinary alkali blue but is greener in shade. 

SolvbU blue X G : 
Appearance of dyestuff: flakes with reddish metallic lustre.— In 
water : blue solution.— On addition of hydroehlorlo add : com- 
plete predpitation, blue precipitate. — On addition of oaustlo 
soda : dull claret colour.— In oono. sulphurlo add : reddish brown 
solution ; blue precipitate on dilution with water.— After reduo- 
tlon with zlno dust : colour does not return on paper.— Dyes : 
cotton and silk fh)m an acid bath. 


shonation of trimethyltri- 
iyl-pararosaniline obtained 
the action of COCls upon 
nethyldiphenylamine. 


1884. 


MeISTER, LuOIUS, k BRiJNINO. 

Eng. Pat 4961»«. 
Ger. Pat 84463»«. 


Appearanoe of dyestuff : dark blue powder.— In water : easily soluble 
with a blue colour.— In alcohol: very sparingly soluble.— On 
addition of hydroohlorlo add to the aqueous solution : a portion 
qf the sulphonic acid precipitates.— On addition of oaustlo soda 
to the aqueous solution : the blue colour disappears.— In oono. 
sulphurlo add : brownish red solution.— Dyes : wool blue fh>m 
an acid bath. 


in of oxalic acid and cone. 
)hurio acid upon phenol. 


1834. 
1859. 

1866. 


F. RUNOE. 

(from crude carbolic acid. ) 

Berz. Jahresber. 16, 428. 

J. KOLBE k SOHMITT. 

J. Persoz. 

(from phenol and oxalic acid.) 

H. Caro k Wanklyn. 

(from rosaniline.) 
ZeiU. f. Chem. (1866) 2, 503. 

Dale k Schorlemmek. 

Ann. (1878) 166, 279. 

C. Graebe k H. Caro. 

Ann. (1875) 179, 184. 

K. ZULKOWSKY. 
Ann. 194, 109, 122 ; 202, 179. 

Ber. (1878) 11, 391. 


Atirine: 

Appearanoe of dyestuff: yellowish brown lumps, with greenish 
fracture.- In water : insoluble.— In aloohol : golden yellow solu- 
tion.— On addition of hydroohlorlo add to the aloohoUo solu- 
tion : DO change.— On addition of oaustlo soda to the aloohoUo 
solution : cherry red colour.— In oona sulphurlo add : yellow 
solution.— Employment : for colouring spirit varnishes and 
lacquers. 

Yellow Qtralline : 

Appearance of dyestuff : metallic green glistening lumps. - In water : 
soluble with red colour.— In aloohol : niagenti nnl solution.— On 
addition of hydroohlorlo add : yellow solution and flocculent 
precipitate.— On addition of oaustlo soda to the aqueous sdu- 
tlon : no changa— In oona sulphuric add : yellow solution ; 
yellow solution and precipitate on dilution with water.— Employ- 
ment : for preparation of rod lakes for paper staining. 



nic adds. Ix>wer qualities of Alkali Blue appear in commerce as Ouemsey Blue, of soluble-blue aa Qw^'V^&a^ «\a. 
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No, 



484 



485 



CommerciAl Name. 



Coralline. 

Anrine B. 

Red Coralline. 

Pseonine. 



Phenol 
Phthalelne. 



Scientific Name. 



486 



487 



488 



489 



490 



491 



Chrome Violet. 



New Victoria Blue 

E. [By.] 

Victoria Blue B. 

[B.] [/.] 



Victoria Bine* 
B. [B.] [/.] 



Night Bine. 



Victoria Bine 
4 B. [Z?.] [/.] 



Wool Green S. 



Lactone of dioxy tri- 
phenyl-carbinol- 
carboxylic acid. 



Empirical Fonnula. 



Sodium salt of 

aurine-tricarboxylic 

acid. 



Hydrochlorido of 

etnyltetramcthyl- 

triamido-a-naphtnvl- 

diphenyl-caroinol. 



Hydrochloride of 

phenyltetramethyl- 

triamido-diphenyl- 

a-naphthyl-carbinol. 



Hydrochloride of 
j9- tolyl tetraethyl• 
triamido-diphenyl• 
a- naphthy 1-carbinol. 



Hydrochloride of 

])henylpentamethyl- 

triamido-diphenyl- 

a-naphthyl-carbinol. 



Sodium salt of 
tetrametbyl-diamido- 

diphenyl-/3-oxy- 
naphthyl-carbinol-di- 

snlpbonio acid. 



C20H1A 



Constitutional Formula. 



<^22Hl30lO^X 



^29^82^3^^ 



^88^82^8^^ 



C«,H,,N3C1 



C«H84N8C1 



CjyHjjNjOgSjNaj 



C^ 






4 

''i 
2 



OH 
OH 
COO 



HO-0 




rn c H / t*l °<^«N* 
riicH/P]^«N* 

l*JW"s|[4]0H 




C,HJ4]N(CH,), 

C„HJ4]NH(C,H^ 

C,H,[4]:N(CH,),C1 




C«H^ 



[4]N(CH,)j 
[4]N(CH,), 



1 

f 11 Q TT 

'i]C*oH,[4]:N(C,Hb)HCI 



C; 



CeH* 



[4]N(C,Hj), 
-41N(C,H^, 



1 

l]C«H, 
[1]C,^,[4]:N(C,H,)HCI 



L-jC,H, 



1 
1 
1 

Or 



[4] N (CH,)j 



CeH. [4] 
Ci«H«[4]:N(CH3)(C,Hj)a 



.«..,,, J N(CH^, 



C: 



C6H4 
CM 



*>- 



N(CH,), 
N (OH,), 
:N(CH,)(CioH,)a 



^[l]C6H,[4]N(CHJ, 
H0.C.^[1]C,H,[4]N(CH,), 

rnc H/t*l®^ 







• Hew Onw [ir.] it oUainad hr eaadautaf diMttll' 
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od of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 


ammonia ifpon aurine. 




J. Persoz. 

G. SCHULTZ. 

Die Chemie des Steinkohlentheers. 

2nd Edit. II. p. 615. 


Appearance of dyastuff: reddish brown powder.— In water: in- 
soluble cold, very sparingly on boiling with a cherry red colour.— 
In alooliol: reddish brown solution.— On addition of hydro- 
Ohlorio add to the aqueous solution : colour becomes yellow.— 
On addition at caustic soda to the aqueous solution : scarcely 
altered.— In cona sulphuric add : brownish yellow solution. 


phenol with phthalic 
le and a dehydrating 
agent. 


1871. 


Ad. Baeyer. 

Ber. 0871) 4, 668 ; (1876) 9, 1280. 
Ann. (1880) 208, 68. 


Appearanoe of dyestuff: white powder.— In water: insoluble.— 
In aqueous caustic soda : easily soluble with magenta red colour. 
—On addition of hydrochloric add to the alkaline solution : 
decolorised.— In cone, sulphuric add : yellowish solution ; pre- 
cipitated on dilution with water.— Emplosrment: as an indicator 
in alkalimetry. 


of formaldehyde, or 
alcohol and sodinm 
. upon a solution of 
.cid in cone, sulphurio 
acid. 


1889. 


Tr. Sandmeyer. 

J. R. Geiqy k Co. 

Eng. Pat 3333» 

Am. Pat. 410739. 

Ger. Pat. 49970». 

Ber. 25, 989. 

J. Sec Dyen and Ck>l0ri8t8, 

1889, 170. 


Appearance of dyestuff: chocolate powder.— In water: dark red 
solution.— On addition of hydrochloric add to the aqueous solu- 
tion : the free acid is precipitated.— On addition of caustic soda 
to the aqueous solution : light brown solution.— In oona sul- 
phuric add : brown solution ; separation of the colour acid on 
dilution with water.— Employment : for calico printing with a 
chrome mordant Gives a reddish violet ftst to soap. 


isation of tetramethyl- 
•enzhydrol with ethyl- 
lylamine, and oxida- 
of the leuoo hase. 
ion of tetramethyl- 
•enzophenone chloride 
lyl-a-naphthylamine. 


1892. 


Nastvoqel. 
Fr. Bayer k Co. 


Appearanoe of dyestuff: blue or gray powder.— In water: sparingly 
soluble cold, blue solution hot— On addition of hydroohlorlo 
add: yellowish brown solution, on dilution becoming green.— 
On addition of caustic soda : brown flocculent precipitate.— In 
cone sulphuric add : brownish yellow solution ; bright green to 
blue on dilution.— Dyes : silk, wool, and tannined cotton blue. 


I of phenyl-a-naphthyl- 
upon tetrametnvl- 
>enzophenone chloride, 
osation of tetramethyl- 
lo-henzhydrol with 
-naphthylamine, con- 
r the leuco hase into its 
mine, oxidation and 
of the nitroso group. 


1888. 


H. Card k A. Kern. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pats. 6038»* k 12022«. 

Am. Pat. 2974 14«. 

Ger. Pats. 27789» k 29962«. 

Fr. Pat 1600908*. 

Fr. Bayer k Co. 

Eng. Pat. 19062AM. 

M. Nathanson k 

P. MULLER. 
Ber. (1889) 22, 1888. 


Appearanoe of dyestuff: bronzy glistening powder.— In water: 
sparingly soluble cold, moderately soluble hot.— In alcohol : easily 
soluble to a pure blue solution.— On addition of l\ydroohlorlo 
add to the aqueous solution : blue precipitate, redissolving in 
excess to a green, or with a large excess to a yellowish brown solu- 
tion.— On addition of caustic soda to the aqueous solution : 
dark reddish brown precipitate.— In cone, sulphuric add : red- 
dish yellow solution ; becoming yellow, green, and finally blue on 
dilution with water.— Dyes : silk and wool blue firom an acid bath ; 
cotton either direct fh)m an acetic acid bath or after previous 
mordanting with tannin and tartar emetic or with alum. 


►f|>-tolyl-a-naphth^l- 
on tetraethylaiamido- 
>phenone chloride. 


1883. 


H. Caro k A. Kern. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pats. 6038«* k 12022*. 

Ger. Pat 27789«'. 


Appearance of dyestuff: violet bronzy powder.— In water: bluish 
violet solution.- In alcohol: easily soluble.— On addition of 
hydrochloric add to the aqueous solution : precipiute which 
dissolves in excess to a green, in a large excess to a yellowish 
brown solution.— On addition of caustic soda to the aqueous 
solution: pale reddish brown precipitate.— In cone, sulphuric 
add : yellowish brown solution ; becoming green and finally blue 
on dilution with water.— Dyes : like Victoria blue B but a greener 
shade. 


I of methyl-phenyl- 
hylamine upon tetra- 
iamido-benzophenone- 
chloride. 


1883. 


H. Caro k A. Kern. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pats. 6038" k 12022*. 

Am. Pat. 308748**. 

Ger. Pat. 27789®. 

Fr. Pat. 160090**. 

M. Nathanson k 

P. MOllek. 
Ber. (1889), 22. 1891. 


Appearance of dyestuff : bronzy glistening powder.— In hot water : 
bluish violet solution.— On addition of hydrochloric add to the 
aqueous solution : precipitate which dissolves in excess to a 
green, in a large excess to a yellowish brown solution.— On addi- 
tion of caustic soda to the aqueous solution : violet brown pre- 
cipitate.— In cone, sulphuric add: yellowish brown solution; 
becoming green and finally blue on dilution with water.— Dyes : 
like Victoria blue B but a much redder shade. 


lation of tetramethyl- 
benzophenone chloride 
aphthol and sulphon- 
n of the product. 


1883. 


Bad. Anil, k Soda 

Fabrik. 

Ger. Pat 3121**. 
J. Soc. Dyers & Coloriats, 1893, 77. 


Appearanoe of dyestuff : dark coppery powder.— In water : greenish 
blue solution.— On addition of hydrochloric add to the aqueous 
solution: brown precipitate.— On addition of caustic soda: 
colour rather bluer, on boiling violet— In cone, sulphuric add : 
dull violet solution ; becoming brown and finally green on dilution 
with water.— Dyes : silk and wool sea green shades, tolerably fast 
to alkalies, light, and milling. 



>phenone chloride with phenyl-a-naphthylamine. 



2 D 
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No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


492 


Ohrome Bine. 

[By-] 


Tetramethyldiamido- 

oxy-diphenyl- 

naphthyf-carbinol- 

carboxylic acid. 


C^H„N,0,C1 


Jl]C,Hj4]N(dk^, 
C^C,oHj(OH)CO,H 
^:i]C,U4[4]:N(CH,)gCl 



XL XANTHEHI 

(PyronineSy Phthaleinn 



No. 


Commercial Name. 


1 

Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


493 


Pyronine Q. 

W [By-] 
GasanPink. 

[Gerber.] 


Tetramethyldiamido- 
xanthenyl chloride. 


C„H„NjOCl 

• 


(CH3)2N [4] CeH3<:{5 j g [ J j>C,H3 [4] : N(CH3),C1 

H 

Or 

CI 

(CH3)2N [4] CeH3<[;] g [f j>C,H3 [4] N (CB^ ♦ 

H 


494 


Psrronine B. 

[L.] [By.] 


Tetraethyldiamido- 
xanthenyl chloride. 


C^H^jNjOCl 


(C^H^. N [4] CeH3<:{ J j g \^^e^ [4] : N (C^^CI 

H 


495 


Acridine Bed B, 
2 B & 3 B. [L.] 






• 

1 


496 


Bhodamine S. 

[B.] [By.] [I.] 


Hydrochloride of 

dimethyl -m-amido- 

pheuol-succineine. 


C^Hj,N,0,Cl 


(CH3), X [4] C,H, <[5] g [f j>C,H, [4] N (CH,), HCl 

A 

OC — CjH^ 
Or 

CI (CH3),N : [4] C,Il<[ J j g [f j>C,H, [4] N(CH,), 

C,H^ . COjH 


497 1 

1 

1 


Bhodamine 6 G. 

[B-] [/.] 
Trianisolina 


Ethyl ether of 

sym. diethyl - 

rhodamine. 


C^H„NjO,Cl i 


Cl(C,Hs)XH :[4]C,H,<[5] c [f j>C,H,[4]NH(C^,) 

1 
C,H,[2]C0,C,H, 



^ This and the following oolonrir g matters of thl« group may be l eprM e nted eitlMr tf 
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[ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 


lensation of tetramethyl- 
.dobenzhydrol with a-oxy- 
ithoic acid and oxidation 
of the leuco product. 


1890. 


RUNKEL. 

Fr. Bay£b & Co. 

Eng. Pat. 14621» 

Am. Pat. 476413. 

Ger. Pat. 68483. 


Appearanoe of dyestuff : brown paste.— In water : partially soluble 
with blue colour.— In hydrochlorloaold : reddish brown solation. 
—On addition of caustic soda : little change.— In cone snlphurlo 
add : dark bordeaux red solution ; reddish brown on dilution.— 
Dyes : chromed wool blue, fiedrly Cast to milling but not to light 
Chiefly used for cotton printing. 



DUBINO UATTEBA 
Hdnes, and Bhodamines.) 



[ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


idation of tetramethyl- 
midodiphenyhnethane- 
obtained hy condensation 
naldehyde with dimethyl- 
m-amidophenol. 


1889. 


F. Bender. 

A. TiEONHARDT & Co. 

Eng. Pats. 13217* & 18606". 
Ger. Pats. 69003» k 68081». 

Am. Pat. 445684. 

Fr. Pat. 200401. 

Fe. Bayer k Co. 

Eng. Pat. 8673* 

Ger. Pat. 64190». 

Hon. Scien. 1890, 751. 

J. 8oc Ghem. Ind. 1892, 80. 


Appearanoe of dyestuff: green glistening crystals.— In water : red 
. solation with yellow fluorescence.— In alcohol : red solation with 
yellow flnorescence.— On addition of muoh hydroehlorlo add 
to the aqueous solution: colour becomes bright orangt.— On 
addition of caustic soda to the aqueous solution: pale red 
precipitate.— In oono. sulphuric add : reddish yellow solution ; 
becomes red on dilation with water.— Pyes : cotton, wool, and silk 
a beautifol crimson red, fkirly fast to light but only moderately 
fiist to soap. 


tion of tetraethyldiamido- 
phenylmethane oxide, 
dned by condensation of 
ddehyde with tetraethyl- 
m^amidophenol. 


1889. 


F. Bender. 

A. Leonhardt k Co. 

Eng. Pats. 13217* & 18606". 

Ger. Pat. 69008. 

Fr. Bayer k Co. 

Eng. Pat. 8673*. 

Ger. Pat. 64190**. 

Hon. Scien. 1890, 751. 


The reactions are the same as those of pyronine G, bat the shade of 
the colour is bluer and the fluorescence redder. 


cidation of pyronine B 
potassium permanganate. 


1891. 


F. Bender k M. Kammerer. 

A. Leonhardt k Co. 

Ger. Pat. appL L. 7176». 


Appearanoe of dyestuff: reddish powder.— In water or alcohol: 
red solation with greenish yellow fluorescence.— On addition cf 
muoh hydrochlorio add to the aqueous solution : colour be- 
comes orange.— On addition of caustic soda to the aqueous 
solution: reddish precipitate.— In cona sulphuric add: yellow 
soliition ; red on dilution with water.— Dyes: silk or mordanted 
cotton yellower shades of rod than pyronine G or B. Fast to 
washing and moderately fast to light. 


Heating succinic anhy- 
with dimethyl-7n-amido- 

phenol, 
[eating resorcinol-succin- 
> with dimethylamine at 
170'-200*. 


1888. 


M. Kahn. 

Majert. 

R. Gnehm. 

Am. Pats. 402436 k 426604. 

Fr. Bayer k Co. 

Ger. Pat. 51983* 

assigned to the 

Bad. Anil, k Soda 

Fabrik. 

F&rberztg. 0890) 26, 207. 

Soc. Chem. Industrie in 

Basel. 
Eng. Pats. 2636* k 10047«>. 


Appearance of dyestuff : dark crystalline powder.— In water : easily 
soluble with red colour and yellow fluorescence.— On addition of 
caustic soda to the aqueous solution : slowly decolorised.— In 
oono. sulphuric add : yellow solution with green fluorescence ; 
rose red solution on dilution with water.— Dyes : red upon nn- 
mordanted cotton or cotton mordanted with tannin and tartar 
emetic— Employment : for dyeing half* silk materials, and for 
colouring paper-pulp and wood. 


Stherification of sym. 
hylrhodamine by means 
cohol and a mineral acid. 


1892. 


Bernthsen. 

Chem. Zeit. 1882, 16, 1056. 
J. SCHMTD. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat. 9633". 

Am. Pat. 516584". 

Ger. Pats. 73880" k 73573" 

Fr. Pat. 225341". 


Appearance of dyestuff: yellowish brown or red powder.— In 
water : readily soluble with red colour.— On addition of hydro- 
chloric add : red precipitate.— On addition of caustic soda : red 
precipitate of the base.— In cone, sulphuric add : yellow solu- 
tion ; red on dilution.— Dyes : silk and mordanted cotton brilliant 
red or pink shades. 



nonoid or ortboquinonoid compounds : only the paraquinonoid formulsB will be given. 
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Na 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 

• 


498 


Bhodamine 12 a M. 

[BL] 


Ethyl ether of 

dimethylamido- 

ethoxy-rhodamine. 


C^H^NO^Cl 


Cl (CH,), N : [4] C,U^^ g [i}>C,H, [4] OCH, 

C,HJ2]C0,CA 


499 


Irisamine G. 

[a] [P.] 

Bhodine 3 G. 

[Bl] 


Ethyl ether of unsym. 

dimethyl-homo- 

rhodamine. 


CjjHjjNACl 


01 (CH3)jN : [4] C,H^; j g [? j>C,H,{ [J] ^^ 

C,H,[2]C0,C,H, 


500 


Ootton Bhodine 
BS. [BL] 


Methylene derivative 

of dimethyl-homo- 

rhodamine ester. 


• 


01 (OH^, N : [4] O.H3<[^ j g [J]>C,H,{ [J] f^ 

1 

CHj 

1 

01 (CH,), N : [4] C.H^f j g [f j>C,H,{ [* j ^^ 

OgH^ • OOgCjHj 


501 


Bhodine 2 G. 

[Bl.] 


Ethyl ester of 

dimethyl-ethyl- 

rhodamine. 


C^aH^NACl 


01 (0H,)2N : [4] 0,H3<t5 j g [f j>C,H3 [4] NHC^, 

C,HJ2]C0,CA 


502 


Bhodamine G and 
G extra. 
[B.] [L] 


Chiefly triethyl- 
rho<]amine. 




01 (0,H^, N : [4] 0,H,<{Jj g [f j>C,H3 [4] NHC,H, 

1 
OeHj2]CO,H 


503 


Bhodine 12 G F. 
[Bl] 








504 


Bhodamine B. 

[B.] [M.] [L] 

Bhodamine 0. 

[M.] 

Safraniline. 


Hydrochloride of 

diethyl-m-amido- 

phenol-phthaleine. 


C^HjiNjOgCl 


C1(C,H,),N:[4]0,H3< 


1 

OgH^ . OOjH 
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ethod of Preparation. 



tion of dimethylamido- 
MDzoylbenzoic acid upon 
0- or di-methjl-resorcin, 
d etherification of the 
product. 



Year of 
Discovery. 



1900. 



Discoverer. Patents. 
Literature. 



Brack. 
Basle Chbmical Co. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 



Appearance of dyestuff: reddish brown powder.— In water: 
yellowish red solution.— On addition of hydrochloric add : no 
change.— On addition of caustic soda : light red precipitate.— 
In cone, sulphuric add : yellow solution ; yellowish red on dilu- 
tion. —Dyes : silk and tannlned cotton yellowish red. 



n of dimethylamido-oxy- 
izoylbenzoio acid upon 
o-p-cresol and etherifica- 
tion of the product. 



1895 



M0LLER. 

Eng. Pat. 4986». 

Am. Pat 584119. 

Fr. Pat 245593. 



Appearance of dsrestuff: green crystalline powder.— In water: 
crimson red solution.— On addition of hydrochloric add : no 
change.— On addition of caustic soda : scarlet red precipitate.— 
In cona sulphuric add : yellow solution ; red on dilution.— Dyes : 
tannined cotton, silk, and wool brilliant red. 



m of formaldehyde upon 
) ethyl ether of unsym. 
ethyl-homo-rhodamine. 



1899. 



Brack. 

L. Cassella k Co. 

Am. Pat 643371. 

Ger. Pat 109883. 



•n of dimethylamido-oxy- 
izoylhenzoic acid upon 
sthyl-m-amidophenol, and 
ification of the product. 



1895. 



MiJLLER. 

Basle Chemical Works. 

Eng. Pat. 4985». 

Am. Pat 584119. 

Fr. Pat. 245593. 



tin^ Rhodamine B with 
.niline hydrochloride. 



1891. 



Ceresole. 
Bad. Anil. & Soda 

Fabrik. 
Eng. Pat 14723*1. 
Am. Pat 516688. 
Ger. Pat 68325»i. 
Fr. Pat 215700»». 



m of formaldehyde upon 
etherified condensation- 
Lct from dimeth^l-amido- 
nzoylbenzoic acid and 
resorcin. 



)ating phthalic anhydride 
dietnyl-m-amidophenol. 
tion of diethylamine upon 
iuoresceine cnloride. 



1898. 



Brack. 

Basle Chemical Works. 

Eng. Pat 18477». 

Am. Pat 613113. 

Ger. Pat 106720. 

Fr. Pat 280925. 



1887. 



M. Ceresole. 
Bad. Anil, k Soda 

Fabrik. 

Eng. Pat 1537487. 

Am. Pats. 377349 k 377350*. 

Ger. Pat. 44002«7. 

Fr. Pat. 186697*'. 

Meister, Lucius, k 

B RUN I NO. 

Eng. Pat 9600«. 

Ger. Pat 48367'». 

A. Bernthsen. 

Chein. Zeit. (1802) 16, 1956. 

J. Soc Cbem. Ind. 189S, 513. 



Appearance Of dyestuff : reddish brown powder.— In water: bluish 
red aolution.— On addition of hydrochloric add or oauatlc soda : 
reddish brown precipitate.— In cona sulphuric add: yellowish 
brown solution ; reddish brown precipitate on dilution.— Dyes : 
tannined cotton bright violet red. 



Appearance of dyestuff: green crystalline powder.— In water: 
crimson red solution.— On addition of hydrochloric add: no 
change.— On addition of caustic soda : scarlet red precipitate.— 
In cone, sulphuric add : yellow solution ; red on dilution.— Dyes : 
silk, wool, and tannined cotton brilliant red. 



Appearance of dyestuff: green glistening crystals.— In water: 
reddish violet solution with red fluorescence.- On addition of 
hydrochloric add : yellow solution ; red again on dilution. — 
On addition of caustic soda : no change when cold ; on heating 
decolorised with precipitation of the bAse. — In cona sulphuric 
add: pale yellow solution; fluorescent red solution on adding 
water.— Dyes : silk, wool, and tannined cotton red of yellower 
shade than Rhodamine B. 



Appearance of dyestuff: light red powder.— In water: yellowish 
red solution.— On addition of hydrochloric add : no change.— 
On addition of caustic soda : light red precipitate.— In cone, 
sulphuric add : yellow solution ; yellowish red on dilution. — 
Dyes: — tannined cotton and silk yellowish red. Chiefly used 
for printing on cotton and silk. 



Appearance of dyestuff : green crystals or reddish violet powder. — 
In water or alcohol : easily soluble with bluish red colour, and 
strong fluorescence in dilute solution ; fluorescence of the 
alcoholic solution disappears on heating, and returns again on 
cooling.— On addition of hydrochloric add to the aqueous solu- 
tion: separation of green crystals of the hydrochloride, which 
dissolve in excess to a scarlet red solution which is turned bluer 
on dilution with water.— On addition of caustic soda to the 
aqueous solution: small quantity in the cold produces little 
change ; larger quantity or heating the solution throws down a 
rose red precipitate, soluble in ether or benzene to a colourless 
solution.— On heating with strong aqueous caustic soda : smell 
of dimethylamine.— In cone, sulphuric add : yellowish brown 
solution with evolution of hydrochloric acid ; become scarlet red 
and Anally bluish red on dilution with water.— Dyes : wool and 
»ilk fust shades of bluish red with strong fluorescence, tannined 
cotton violet red without fluorescence, oiled cotton with fluores- 
cence. 
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No. 



505 



Commercial Name. 



Bhodamine 3 B. 

[B.] [/.] 

Anisoline. 

[Mo,] 



506 



Fast Acid Violet 

B. [M.] 

Violamine B. 

[Af.] 



507 



Fast Acid Violet 

A 2 R. [M.] 

Violamine B. 

[M] 

Acid Violet 4 B. 

m 



508 



Acid Bosamine A. 

[M] 

Violamine G. 

[M.] 



Scientific Name. 



Ethyl ester of tetra- 
etnylrhodamine. 



Sodium salt of 

diphenyl-m-aniido- 

pnenolphthalein- 

sulphonic acid. 



Sodium salt of 

di-o-tolyl-»i-amido- 

phenolphthalein- 

sulphonic acid. 



Sodium salt of 

di-mosidyl-m-amido- 

phenolphthalein- 

sulphonic acid. 



Empirical Formula. 



C3oH3jN,OjCl 



Cj^Hjj^NijOjSNaj 



Ca^Hij^NaOBSNaj 



CagHggNjOgSNa^ 



Constitutional Formula. 



Cl (C^H^, N : [4] C,H3<[5 j g [5]>C,H, [4] N (C^^ 

I 



C,H3[4]:N.C,H, 

[2]0 [ip.C,H,[2]C0jNa 

\/ 
CeH,[4]NH.C,H,.S03Na 



C,H3[4]:N.C,H,(CH,) 

/\ 
[2]0 [ip • CjH. . COjNa 

\/ 
CeH, [4] NH . C,H, (CH,) SO,Na 



C,H3[4]:N.C,Hj(CH8)3 

/\ 
[2]0 [ip • CgH. . COjNa 

\/ 

CgH3 [4] NH . C,H (CH3)3SO,Na 



509 



Fast Acid Bine B. 

[Af.] 

Violamine 3 B. 

[M.] 



Sodium salt of 

di-jp-cthoxy-phenyl- 

m-amidophenol- 

dichlorphthalein- 

sulphonic acid. 



CjiaHaeNaOgSClaNa^ 






510 



XJranine. 

[B.] [A.] [L] [M.] 

[B.S.S.] 

Flnorescelne. 



Sodium or potassium 
salt of fluoresceme. 



511 



Ghrysoline. 

[Mo.] 



Sodium salt of 
benzyl-fluoresceme. 



^20^10^5^*2 



C,H3[4]:N.C,H,(OC,H^ 

/\ 
[2]0 [ip.C,HjC!l,.CO,Na 

CeHj [4] NH . C^Hj (OC^j) SO,Na 



NaO [4] C,H3<:[J j 2 [J j>C,H,[4] ONa 

A 



OC — CgH^ 



Or 

O : [4] CeH3<[ J j ^ [f j>C,H3[4] ONa 



C^,H^ . COjNa 
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[ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


ification of Rhod amino B 
means of ethyl chloride 
net) or with ethyl alcohol 
lydrochloric or sulphuric 
acid (Schmid.) 


1891. 


P. MONNET. 

Eng. Pat 4677«2. 

Am. Pat 499927". 

¥t. Pat 216407". 
J. Soc. Chem. Ind. 1892, 616, 677. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat 7298«2. 

Ger. Pats. 66238, 71490, 

k 73451. 

A. Brbnthsen. 

J. Soc. Chem. Ind. 1898, 618. 


Appearance of dyestnff : brownish red bronzy powder.— In water : 
violet red solution, fluoreHcent when dilutie.— On addition of 
hydroohlorlo aoid : yellow solution, becoming red again on dila- 
tion.-On addition of caustic soda : no change in the cold ; on 
warming saponified with separation of tetraethylrhodamine base. 
—In cone, sulphuric add : greenish yellow solution ; red on 
dilution.— Dyes : silk, wool, and mordanted cotton bluish red. 


I of aniline (or|?-tolnidine) 
fluorescein chloride and 
honation of the product. 


1888. 
1888. 


J. Schmid. 

Boedeker. 

Bad. Anil, k Soda 

Fabrik. 

Ger. Pat. 46807* 

Meister, Lucifb, k 

Bruning. 

Eng. Pat 9600*. 

Ger. Pat 49057*. 


Appearance cfdyestuff: maroon powder.— In water : reddish violet 
solution.— On addition of hydrochloric acid to the aqueous 
soluticn: purple precipitate. — On addition of caustic soda: 
cherry red solution.— In cone, sulphuric add : reddish orange 
solution ; reddish violet precipitate on dilution with water. — 
Dyes : wool and silk reddish violet in level shades, fairly &8t 
to washing, alkalies, dilute acids, and light 


ion of o-toluidine upon 
rescein chloride and sul- 
onation of the product 


1888. 


Boedeker. 

Meister, Lrcius, k 

Brunino. 

Eng. Pat. 9600*. 

Ger. Pats. 4680/ k 49057. 


i^n)earance of dyestuff: violet red powder.— In water: easily 
soluble to violet red solution.— On addition of hydrochloric add : 
bluish red precipitate.— On addition of caustic soda: no 
change.— In oona sulphuric add : yellowish red solution ; bluish 
red solution and precipitate on dilution.- Dyes : silk and wool 
level shades of reddish violet, tolerably fast to light, alkalies, etc 


;tion of mesidine upon 
aoresceln chloride and 
honation of the product 




Meister, Lucius, k 

BrCnino. 
Ger. Pat 63844»». 


Appearance of dyestuiT: light red powder.— In water: yellowish 
red solution.— On addition of hydrodiloric add : red flocculent 
precipitate.— On addition of caustic soda : solution yellower.— 
In cona sulphuric add : brownish yellow solution ; rodder solu- 
tion and then red precipitate when diluted.— Dyes : silk and wool 
a Ikst and brilliant pink. 


m of p-phenetidine upon 
loresceln chloride, and 
honation of the product. 


1889. 


Boedeker. 

Meister, Lucius, k 

BrUnino. 

Ger. Pat 53300*. 


Appearance of dyestuff: dark bluish violet powder.— In water: 
easily soluble to dark blue solution. — In alcohol: sparingly 
soluble.— On addition of hydrochloric add : blue precipitate.— 
On addition of caustic soda : violet solution ; on heating, redder. 
—In cone, sulphuric add: dark bordeaux red solution; blue 
predpitate on dilution.— Dyes : wool and silk blue in tuit level 
shades. 


ng resorcinol with phthalic 
iride, alone or in presence 
nc chloride or sulphuric 
acid. 


1871. 


Ad. Baeyer. 

Ber. (1871) 4, 558, 662 ; (1875) 8, 146. 

Ann. (1876) 183, 2 ; (1882) 212, 847. 

E. Fischer. 

Ber. (1874) 7, 1211. 

0. Muhlhauser. 

J. Soc. Chem. Ind. 1887, 288 ; 1892. 
676. 

A. Bernthsen. 

Chem. Zeit. (1892) 16, 1956. 

J. Soc. Chem. Ind. 1893, 513. 
Other references : 

Ber. 21, 8376 ; 24, 1412 ; 26, 

1385, 2118, 8586 ; 28, 28, 44, 812, 

896, 428. 


Appearance of dyestuff: yellowish brown powder.— In water: 
yellow solution, with intense green fluorescence visible in extreme 
dilution. — In alcohol: easily soluble.— On addition of hydro- 
chloric add to the aqueous solution : yellow precipitate.— On 
addition of caustic soda to the aqueous solution : the colour and 
fluorescence become darker.— In cone, sulphuric add: yellow 
solution with very slight fluorescence ; yellow solution on dilution 
with water.— Pyes : silk and wool yellow. 


ig resorcinol with phthalic 
Iride and benzyl chloride 
esence of sulphuric acid. 


1877. 


F. Revekdin. 

Mon. Scien. (1877) 860. 

Zftita. f. Chem. Grosspewerbe 

(1877) 2, 456. 668 : (1878) 3. 625. 

Jahresber. (1887) 1233. 


Appearance of dyestuff: reddish brown powder or lumps, smelling 
of benzyl chloride.— In water : brown solution with green fluores- 
cence.— On addition of hydrochloric add to the aqueous solu- 
tion : brownish yellow precipitate.— On addition of caustic soda 
to the aqueous solution : colour becomes darker. — In ocnc. 
sulphuric add : yellow solution ; yellow precipitate on dilution 
with water.— Dyes : silk yellow. 
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No. 



512 



513 



514 



515 



Commercial Name. 



Scientific Name. 



Eosine * [B.] 

Eosine, yellowish. 

[A.] [B,S.S,] 

Eosine A. [B.] 

Eosine G G F. [a] 

Water-soluble 

Eosine. [M.] 

Eosine B. 

Eosine A extra. 

[D.H.] 
Eosine 3 J and 
4 J extra. [L,] 



Erjrtlirine. 
Spirit Eosine. 

[B,] 

Primerose h, 

Talcool. [D.K] 

Methyl Eosine. 

[Mo.] [/.] 



Spirit Eosine. 

Ethyl Eosine. 

Eosine S. [B.] 

Eosine B B. [/.] 

Primerose k 

TalcooL 

Eosine k TalcooL 

Bose J B & 

TalcooL 



Eosine B N. [B.] 

Saffrosine. 

[/.] [B.S.S.] 

Methyl Eosine 

[A.] 

Eosine B W. 

Scarlet J, JJ, and 

V. [Mo.] 

Eosine Scarlet B. 

[G.] 

Eosine B. [L.] 



516 



517 



Erjrthrosine G. 

[B.] 

Dianthine G. 

Psrrosine J. [Mo.] 

lodeosine G. 
Jaune d'Orient. 



/ 



Erythrosine. 

[B.] [M.] [B.S.S.] 

Erythrosine D. [G. 

Erythrosine B. [A^ 

Pyrosine B. [Mo.] 

lodeosine B. 

Eosine, bluish. 

Eosine J. [B.] 



Alkali salts of tetra- 
bromo-fluoresceme. 



Potassium salt of 

tetrabromo- 

flaoresceme-methyl 

ether. 



Potassium salt of 

tetrabromo- 

fluoresceme-ethyl 

ether. 



Potassium or sodium 

salt of dibromo- 
dinitro-liuoresceine. 



Sodium or 
potassium salt of 
aiiodofluoresceine. 



Sodium or potassium 

salt of tetraiodo- 

fluoresceine. 



J 



Empirical Formula. 



CsoH^OgBr^Naj 



CjiHjBr^OjK 



C^HiiBr^OsK 



CjjHgNjO^rjKj 



Cj^HgOjIjNa, 



CaoHoOsI*^^ 



Constitational Formula. 



O : [4] C,HBrj^^J j g [ J j>C,HBrj[4] ONa 



C,H^ • COjNa 



0:[4]C.HBr„< 



'2<[?]C[?]>^«^^i*^^^ 



CeH, . COjCH, 



0:[4]aHBr,< 



O 
C 



[2] 



:j j>CgHBrj[4] OK 



C,H^ . COjCjHj 



: [4] CgHBr (N0,)< [ J j ^ [i}>C,HBr (NO^) [4] ( 



CgH* • COgK 



O : [4] CeH2l<{5 j g [ J j>C,HjI [4] ON 

I 
CgH^ . COgNa 



a 



O : [4] C,Hl2< 




C 



:^J>CeHl2[4]ONa 



CgH^ . COoNa 



* Varying mixtures ofdi- and tetn^bromo-flaorvscdtee come 
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thod of Preparation. 

« 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


nation of fluoresceine in 
08 or alcoholic solation. 


1874. 


H. Caro. 

Bad. Anil. & Soda 

Fabrik. 

A. W. HOFMANN. 
Ber. (1876) 8, 62. 

Ad. Baeter. 

Ber. (1875) 8, 147. 
Ann. (1876) 183, 2. 

0. MtyHLHAUSER. 
Ding. PoL J. (1887) 263, 49 ; (1892) 

284, 21 and 46. 
J. Chem. Ind. 1887, 283 ; 1892, 678. 

A. Bernthsen. 

Chem. Zeit (1892) 16, 1956. 
J. Soc Chem. Ind. 1898, 518. 


Appearance of dyestuff: small bluish red glistening crystals or 
brownish red powder.— In water : bluish red solution ; the dilute 
solution has a green fluorescence.— In alcohol : easily soluble with 
bluish red colour and yellowish green fluorescence.— On addition 
of hydroohloric add to the aqueous solution : yellowish red 
precipitate.— On addition of oaustio soda to the aqueous solu- 
tion: no change.— In cona sulphuric acid: yellow solution; 
yellowish red precipitate on dilution with water.— Dyes : wool and 
silk yellowish red. — Largely employed for making pigments 
('* vermilionette," etc.), for which purpose it is usually precipitated 
as an insoluble lead lake upon a basis of red-lead, orange-lead, 
white-lead, etc 


Bthylation of Eosine. 


1874. 


H. Card. 

Bad. Anil, k Soda 

Fabrik. 

Ad. Baeyer. 

Ann. (1876) 183, 58. 

A. Bernthsen. 

Chem. Zeit. (1892) 16, 1956. 
J. Soc Chem. Ind. 1898, 513. 


Appearance of dyestnlT: green glistening powder or flakes.— In 
water : sparingly soluble cold, more readily on boiling, with a 
cherry red colour.— In alcohol : red solution with brownish yellow 
fluorescence.— On addition of hydrochloric add to the aqueous 
solution : brownish yellow precipitate.— On addition of caustic 
soda to the aqueous solution : the colour and fluorescence 
becomes darker. — In cone, sulphuric add: yellow solution; 
evolves bromine on heating.— Pyos : silk bluish red with reddish 
fluorescence. 


thylation of Eosine. 

• 


1874. 


H. Card. 

Bad. Anil, k Soda 

Fabrik. 

Ad. Baeyer. 

Ann. 0876) 183. 46. 

0. MUHLHAUSER. 

Ding. Pol. J. (1887) 263, 49 and 99 ; 

(1892) 283, 210. 
J. Chem. Ind. 1887, 288 ; 1892, 675. 


Appearance of dyestulf : brown powder mixed with small green 
crystals.— In water : sparingly soluble cold, soluble on boiling to 
a cherry red solution with slight greenish yellow fluor^cence. — 
On addition of hydrochloric add to the aqueous solution : 
yellowish brown precipitate^— On addition of caustic soda to the 
aqueous solution : brownish yellow precipitate.— In ocno. sul- 
phuric add : yellow solution ; on warming bromine is evolved.— 
Dyes : wool yellowish red with slight fluorescence. 


itration of dibromoflnor- 
ne in aqueous solution. 
Bromination of dinitro- 
ceino in alcoholic solution. 


1875. 
1876. 


H. Card. 

Bad. Anil, k Soda 

Fabrik. 

Ad. Baeyer. 

Ann. 0876) 183, 61. 

0. Muhlhauser. 

Ding. Pol. J. 263, 49, 99. 

J. Soc. Chem. Ind. 1887, 288 ; 1892, 

739. 


Appearance of dyestuif: brown crystalline powder.— In water: 
yellowish red solution.— On addition of hydrochloric add to the 
aqueous solution: yellowish green flocculent precipitate.— On 
addition of caustic soda to the aqueous solution : no change.— 
In cone, sulphuric add : brownish yellow solution, evolves 
bromine on heating ; brownish yellow precipitate on dilution with 
water.— Dyes : silk and wool bluish red. 


ition of fluoresceine in 
aqueous solution. 


1875. 


E. N6LTINO. 


Appearance of dyestufT: yellowish brown powder. — In water: 
cherry red solution without fluorescence.— X>n addition of hydro- 
chloric add to the aqueous solution : brownish yellow precipi- 
tate.— On addition of caustic soda to the aqueous solution : no 
change.— In cone, sulphuric add: brownish yeUow soluUon; 
evolves iodine vapours on heating ; brownish yellow precipitate 
on dilution with water.— Dyes : wool yellowish red with yellowish 
red fluorescence. 


ation of fluoresceine in 
)U8 or alcoholic solution. 


1876. 


BiNDSCHEDLER k BUSCH. 

0. MiJHLHAUSRR. 

Ding. Pol. J. 263, 49, 99 ; 283, 258. 

J. Chem. Ind. (1887X 283 ; (1892), 

677. 


Appearance of dyestuif: brown powder.— In water: cherry red 
solution without fluorescence.— On addition of hydrodilorio add 
to the aqueous solution : brownish yellow precipitate. On addi- 
tion of caustic soda to the aqueous solution : no change.— In 
ccna sulphuric add : brownish yellow solution ; evolves iodine 
vapours on heating ; brownish yellow precipitate on dilution with 
water.— Dyes: silk and wool bluish red. Chiefly employed in 
papei staining. 



e It BoibiaOraagt [/.], Eosine 3 O. [C], Salmon Pink, etc. 



2e 
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No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


518 

• 


Fhloxine P. 

[B.] 

Phloxine. 

New Pink. 


Alkaline salts of 

tetrabromodichloro- 

fluoresoeine. 


CjjH.CLjBr^OsK, 


: [4] C,HBr,<[f ] J [J j>C,HBr,[4] OK 

1 


519 


Oyanosine A. 

[Mo,] 

Oyanosine 

spirit solubla 

[M.] [K.] [KX] 


Alkaline salt of 

tetrabromodichloro- 

fluorescei'ne- 

methyl-ether. 


CjjHjCljBr^OsK 


0:[4]CeHBr,<[Jj^ 


1 
: J j>CeHBr2[4] OK 


520 


Bose Bengal 

[B\] [R] 

Bose Bengal N. 

[C] 

Bose Bengal A T. 

[A.] [B.] 

Bose Bengal G. 

[M.] 


Alkaline salt of 

tetraiododichloro- 

fluoresceine. 


C^Rfi\,Ifi,K, 


0:[4]C,HI,<[J 


0[2] 

c[r 
1 . 


>C,HIJ4]0K 
C!L, • COjK 


521 


Phloxine. 

[B.] [M.] [A.] 

Phloxine T A. 

[Mo.] 

Eosine 10 B. 

[C] 


Sodium salt of 

tetrabromotetra- 

ohlorofluoresceine. 


CjoHja,Br,OjNaj 


: [4] C.HBr,<[;] 


2-[5j>CeHBr,[4]ONa 

1 

CjCl^ . COjNa 


622 


Oyanosine B. 


Sodium salt of 

tetrabromotetra- 

chlorofluoresceine- 

ethyl-ether. 


C22H7Cl^Br^05Na 


: [4] C,HBr,^5j g [Jj>C,HBr,[4] ONa 

1 
0,(31^ . COjCj^j 


523 


Bose Bengal 3 B. 

[M.] [D,H.] 

Bose Bengal 

[B.] [C] [K.S.] 


Potassium salt of 

tetraiodotetra- 
chlorofluoresceine. 


^20^2^ VA^ 2 


: [4] C,HIj<[5 


.]0 

: C 


2' 

i 

;C1. 


l>C«Hy4] OK 
,CO,K 


524 


Oyclamine. 

[Mo.] 








525 


QaUeme. 

[B.] [By.] [M.] 

Alizarine Violet. 

Anthracene Violet 


Pyrogallol-phthalein. 


^20^12^7 


OB 
0=/\ 

• 


[ 
-0- 

=c- 


< 
EI,. 


>- 

COjH 
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thod of PreparstioD. 



of bromine on dichloro- 
esceine from dichloro- 
lic add and resorcinol. 



bylation of phloxine. 



of iodine upon dichloro- 
eaceine obtained from 
lorophthalic acid and 
reaordnol. 



ination of tetrachloro- 
esceine obtained from 
hlorophthalic acid and 
resorcinol. 



Year of 
Discovery. 



1876. 



1876. 



1876. 



1882. 



Discoverer. Patents. 
Literature. 



k noltino. 

John Castelhaz. 

Eng. Pat. 447^. 



E. NOLTINO. 



E. NOLTIXO. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyestuff: brownish yellow powdv>~In wat«r: 
cherry red solution with greenish yellow fluorescence.— On addl* 
tlon of liydroohloilo add to the acioeons solution : brownish 
yellow precipitate on warming.~On addition of oaustio soda to 
the aqueous solution: colour becomes a bluer red.— In oono. 
sulphurlo add : brownish yellow solution, no change on heating ; 
brown precipitate on dilution with water.— Dyes : wool bluish red 
without fluorescence. 



Appearanoe of dyestuff: brownish red powder.— In water: in- 
soluble cold, slightly on boiling.— In aloohol : bluish red solution 
with reddish yellow fluorescence.— On addition of hydroohlorlo 
aold to the aloohollo solution : the fluorescence disappears.— On 
addition of oaustio soda to the aloohollo solution : no change. 
—In oono. sulphurlo add : yellow solution ; evolves bromine on 
heating; reddish brown precipitate on dilution with water.— 
Employment : in silk dyeing. 



Appearanoe of dyestuff: bmwn powder. — In water: cherry red 
solution without fluorescence.— On addition of hydroohlorio add 
to the aqueous solution : brownish red precipitate.— On addition 
of oaustio soda to the aqueous solution : no change. —In oono. 
sulphurlo add : brownish yellow solution, evolves iodine vapours 
on heating ; brownish red flocculent precipitate on dilution with 
water.— Dyes : wool bluish red without fluorescence. 



R. Gnshm. 



Appearanoe of dyestuff: brick red powder.— m water: easily 
soluble with bluish red colour and slight dark green fluorescence. 
—In aloehOl : bluish red solution with brick red fluorescence.— 
On addition of hydroohlorio add to the aqueous solution : de- 
colourised with separation of a reddish precipitate.— On addition 
of oaustio soda to the aqueous solution : no change.- m oono. 
sulphurlo add: yellow solution; yellowish red precipitate on 
dilution with water. 



ition of tetrabromotetra- 
ihloro-fluoresceine. 



1882. 



K. Gnbum. 



m of iodine upon tetra- 
rofluorosceine obtained 
tetrachlorophthalic acid 
and resorcinol. 



1882. 



lation of the product of 
:ion of sodium sulphide 
Q dichlorofluorescein. 



1889. 



ng gallic acid (or pyro- 
witn phthalic anhydride 
at200^ 



1871. 



Appearanoe of dyestuff: red crystalline powder. — In water: 
sparingly soluble with red colour and yellow fluorescence.— On 
addition of hydroohlorio add to the aqueous solution : brownish 
red flocculent precipitate.— On addition of oaustio soda : colour 
becomes rather darker. — In oono. sulphurlo aold: yellowish 
brown solution ; brownish red precipitate on dilution with water- 
—Dyes : wool bluish red. 



K Gneum. 



Appearance of dyestuff: brownish red powder.— In water : bluiHh 
red solution without fluorescence.— On addition of hydroohlorio 
add to the aqueous solution : flesh pink flocculent precipitate. 
—On addition of oaustio soda to the aqueous solution : no 
change.— m oono. sulphurlo add: brown solution; flesh pink 
precipitate on dilution with water.— Dyes : wool bluish red. 



SOOI^T^ GiLLIABD MONNET 

k Cartier. 

Ger. Pat 52139». 

Chem. Ztff. (1890) Rep. 86. 

Text Merc. 1889, 410. 

J. 8oc. Dyers & Colorists, 1889, 170. 



Ad. Baeyer. 

Ber. (1871) 4, 457, 655, 668. 

DUUAND k HUOUENIX. 

K. BlM^UKA. 

Ann. (1881) 209, 249. 

A. DE MONTLAUR. 

Mon. Scien. 10, 1838. 

0. GUrke. 

Gor. Pat 30648»*. 

OuNDORFF k Brewer. 

Chem. Centralbl. 1901, 775. 



Appearanoe of dsrestuff : powder.— In water : magenta red solution 
without fluorescence.— On addition of hydrochloric add to tha 
aqueous solution : precipitation of the colour acid.— On addition 
of oaustio soda to the aqueous solution : no change.— In oono. 
sulphurlo add : orange yellow solution.— Dyes : wool and silk 
bluish red from a neutral bath. 



Appearance of dyestuff: violet paste, or dark green metallic 
glistening crystalline powder. — In water : sparingly Koluble cold, 
more easily hot with a scarlet red colour.— In alcohol: slightly 
soluble cold, more easily hot with a reddish brown colour.— On 
addition of hydrochloric add to the aqueous solution : colour 
becomes a yellowish brown.— On addition of oaustio soda to the 
aqueous solution : colour changes to a beautiful blue.— m oona 
sulphurlo add : reddish yellow solution ; unchanged on dilution. 
—Dyes : chrome mordanted wool, silk, or cotton violet Not Ikst 
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No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


526 


OoBrnle9[ne. 

[B.] [By,] [M] 

Alizarine Qreen. 

Anthracene Qreen. 




CaoHioOe 


OH OH 
Cek-CO 


627 


OcBroleine S. 

[5.] [By,] [M.] 

Alizarine Green. 

Anthracene Qreen. 


Sodiam bisulphite 

compound of 

CQBTuleine. 


+ SNaHSOg 





Xn. AOBIDI 



No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


528 


Acridine Yellow, 
[i.] 


Hydrochloride of 

diamidodimethyl- 

acridine. 


CisH^NgCl 


H,N[4]^ ri]CH[ll r[4]NH,.H 


529 


Acridine Otange, 
NO* [L.] 


Zinc-double-chloride 

of tetramethyl- 

diamidoacridine. 


CitHit^sZiiCL, 


Hydroehloridt : 

riicHrii 


580 


Benzoflavine. 
[0.] 


Hydrochloride of 

diamido-phenyl-di- 

methyl -acridine. 


CjiHi^jHCl 


HgCCS]/ « -^2]N[2r H[6]CHj 


581 


1 

Acridine Orange 
B extra. [L.] 


Salt of tetramethyl- 

diamido- phenyl- 

acridine. 


CjaH^NjHCl 


(CH,), N [4] CeH3<J^ j ? [lj>^«H« t*] N (CH,),! 



• Amldlnt SoMtot B, 2 B, and S B [L. 



[ 213 J 



ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reaeents. Shade and Dyeing Properties. 

Method of Employment. 


ting Gallein with cone, 
ilphoric acid at 200**. 


1871. 


Ad. Baeyer. 

Ber. (1871) 4, 666. 

K. BUCHKA. 

Ann. (1881) 209, 272. 

Okndorff k Brewer. 
Chem. Centralbl. 1901, 778. 


Appearance of dyestuff : block paste. —In water : insoluble.— In 
alcohol: insoluble.— On addition of liydrodhlorio add to the 
dilated paste : no change.— On addition of oanstio soda to the 
dilated paste : dull green colour.— m oono. salpharlo add : doll 
yellowish brown solution ; on dilution with water becomes reddish 
brown and then greenish with a green black precipitate.— Dyes : 
chrome mordanted wool, silk, or cotton green Used in cotton 
printing. 


kment of ccBruleine with 
sodium bisulphite. 


1879. 


Prud'homme. 

• Bull, de Hulh. 49, 1879. 

Bad. Anil, k Soda 
Fabrik. 

K. BuCHKA. 
Ann. 0881) 209, 272. 

Eng. Pat (prov. only) 3850^. 


Appearance of dyestaff : black powder.— In water : slightly soluble 
in the cold, more easily on boiling, with dull greenish brown colour. 
— m alcohol : insoluble in the cold, somewhat soluble on boiling, 
with a gray blue colour.— On addition of hydrochloric add to 
the aqaeoas solution : no change of colour, on warming sulphur- 
ous acid is evolved.— On addition of caustic soda to the acineons 
solution: olive green precipitate. — m cone, sulphuric add: 
dark brown solution, black precipitate on dilution with water. — 
I>3res : chrome mordanted wool, silk, 'or cotton a very fiast green. 
Chiefly used in calico printing. 



(XnONa UATTEBS. 



ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reaeents. Shade and Dyeing Properties. 

Method of Employment. 


>n of formaldehyde upon 
lylene diamine, conver- 
>n of the tetra-amido- 
1-methane obtained into 
nido-hydroacridine by 
tting oflf ammonia, and 
tion with ferric chloride. 


1889. 


F. Bender. 

A. Lkonhardt k Co. 

Eng. Pat. 17971«>. 

Ger. Pat. 52324». 

Fr. Pat. 201798. 


Appearance of dyestuff: yellow powder.— In water: yellow solu- 
tion with green fluorescence.- m alcchd : yellow solution, with 
strong green fluorescence.— On addition of hydrodiloric add to 

caustic soda to the aqueous solution : yellow precipitate.— In 
oona sulphuric add : light yellow solution ; yellow precipitate 
on dilution with water.- Dyes : silk greenish yellow with green 
fluorescence, cotton mordanted with tannin yellow. 


insation of formaldehyde 
h m-amido-dimethyl- 
ine, heating the tetra- 
'I- tetra-amido-di- phenyl- 
thane with acids, and 
tion of the tetramethyl- 
smido-hydroacridine 
obtained. 


1889. 


F. Bender. 

A. Leonhardt k Co. 

Eng. Pat 8243» 

Am. Pat 503305. 

Fr. Pat 205459. 

Ger. Pat 59179* 

Empioyment : 

J. Soc. Chem. Ind. 1892, 80. 


Appearance of dyestuff : orange powder.— In water : orange solu- 
tion with greenish fluorescence.- In alcohol : orange solution with 
greenish fluorescence.— On addition of hydrochloric add to the 
aqueous solution: the colour becomes red.— On addition- of 
caustic soda to the aqueous solution : yellow precipitate.— In 
cone, sulphuric acid : almost colourless solution with greenish 
fluorescence ; red and finally orange on dilution with water. — 
Dyes : silk orange with a greenish fluorescence, cotton mordanted 
with tannin orange, also leather. Moderately fiist to light, tolerably 
fkst to soap. 


nsation of benzaldehyde 
h m-tolylene diamine, 
ng off ammonia from the 
ftmido-phenyl-di-tolyl- 
le by heatinff with acids, 
xidation of tne diamido- 
enyl-dimethyl-hydro- 
acridine obtained. 


1887. 


C. Rudolph. 

K. Oehler. 

Eng. Pat 961488. 

Am. Pat 382832. 

Ger. Pats. 437148^ k 43720*". 


Appearance of dyestuff : brownish orange yellow powder.— In water : 
yellow solution.— In alcohol : reddish yellow solution with strong 
greenish yellow fluorescence.— On addition of hydrochloric add 
to the aqueous solution : orange precipitate.— On addition of 
caustic soda to the aqueous solution : yellowish white precipi- 
tate.— m cone sulphuric add : greenish yellow solution, with 
very strong green fluorescence ; on dilution with water the solu- 
tion at first remains yellow and then gives an orange precipitate. 
—Dyes : silk, wool, and mordanted cotton yellow. 


insation of benzaldehyde 
;h m-amido-dimethyl- 
i, splitting off ammonia 
the product b^ heating 
acids, and oxidation of 
1 leuoo base obtained. 


1889. 


Bender. 

A. Leonhardt k Co. 

Ger. Pat. 68908». 


Appearance of dyestuff: orange red powder.— In water: orange 
yellow solution.— On addition of hydrochloric add : red solu- 
tion.— On addition of caustic soda: yellow precipitate. —In 
cone, sulphuric add : yellow solution with green fluorescence ; 
red on dilution.— Dyes : tannined cotton orange red. 



of Aorldine Orange with Pyronine. 
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No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


532 


Phosphine. 

[B.S.S.] [B.] [C] 

[M.] [H.] [0.] [K.] 

Leather Yellow. 

[M.] [D.] [L.] 

[D.H.] 

Xanthine. 

Philadelphia 

Yellow a. [A.] 


Nitrate of chrys- 

aniline (unsyin. 

diamido-phenyl- 

acridine), and 

homologues. 


^19^16^4^8 


[1]G,HJ4]NH, 

[1]C[1] 
^•"*^2] N [Sr ^*"» [4] NH, • HNO3 

• 


533 


Rheonina [B]. 


Hydrochloride of 

tetramethyl-triamido- 

phenyl-acridine. 




Probably : 

C,H, [4] N (CH,), 

(CH,)^ [4] CeH3<[2J ^[2]>CeH, [4] NH,HCl 



Zm. ANTHRAOEIIS 



No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


534 

• 

• 


Alizarine V 1. [B.] 

Alizarine No. L 

[M.] 

Alizarine le. [By.] 

Alizarine V. [L] 

Alizarine P. 

[Br. A.] 


a /3-Diozyanthra- 
quinone. 


CuHgO, 


[1] 

^«"4^>CO^^»*^s\[6] OH 
[2] 


535 


Alizarine B G. 

and a 1. [B.] 

Alizarine S D G. 

[M.] 

Alizarine X. [^2^.] 

Alizarine Y A. 

[Br. A.] 


Flavopurpurin. 
Oxyanthraflavic acid. 


C14H8O5 


[1] 
HO[4]C,H3<gJ>C,H,{[Jj2g 

[2] 


536 


Alizarine S X. 

and G D. [B.] 

Alizarine B X. [AT.] 

Alizarine S X. 

extra. [By.] 

Alizarine S 0. 

[Br. A.] 


Isopurpurin. 

Anthrapurpurin. 

Oxyisoantbraflavic 

acid. 


CiAOs 


[1] 
HO[6]C,H3<^O^C.H,{[;jOH 

[2] 
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Method of Pr,p«tion. -J^^' ^^Stn^.""**" 

1 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment 


By-prodact in the manufac- 
ture of magenta. 


1862. 


K G. Nicholson. 
Simpson, Hauls, k 

Nicholson, 
a. w. hofmann. 

Wagner's Jahresber. 1862, 846. 
Ber. 0M9) % 879. 

0. Fischer & G. Korner. 

Ber. 0884) 17. 208. 

R AnschOtz. 

Ber. 0884)17,488. 


Appearanoe of djettuff : oimoge yeUow powder.— In water : orange 
yellow •olution.— In aloohol : soluble.— On addition of hydro- 
chloilo add to the aqueona sdation: the colour becomes 
brighter.— On addition of oanstio loda to the aqueona lolii- 
tion : light ]rellow precipitate.— Hi oona nUphnrio add : reddish 
yellow solution with green fluorescence ; reddish yellow solution 
on dUution with water.— Bmploymant: tor dyeing leather a 
reddish yellow. 

• 


Heating; m-amidophenyl- 

auramine hydrochloride 

at200^ 


1894. 

• 


C. L. MOllbr. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat 1362». 

Am. Pat 546177». 

Ger. Pat 82989»*. 

Fr. Pat 244660*. 


Appearanoe of dyeatulf: brown powder.— In water or aloohol: 
brownish yellow solution with green fluorescence.— On addition 
Of hydroohlorio aoid : brownish red solution with orange red 
fluorescence.— On addition of oauatio loda : light brown precipi- 
tate. — In oona tnlphnrio add : brown solution with green 
fluorescence ; brownish red with orange red fluorescence on dllu* 
tion.— Dyes : tanniued cotton and leather brownish yellow. 



ooLonsma matters. 



Method of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing l^perties. 

Method of Employment. 


Fosioii of anthraquinone-mono- 
sulphonic acid with caustic 


1826. 
1868. 

1869. 


ROBIQUET k GOLIN. 

(from Madder). 
C. Graebe k 0. Lierermann. 
(from dibromanthraquinone) 

Ber. (1869) 2. 14 k 23S. 

Ann. Suppl. 7, 257. 

Ann. 16), 121. 

Eng. Pat 3850". 

Am. Pat 95465. 

H. Caro, C. Graebe k 

C. LlEBERMANN. 

(from anthraquinone- 

sulphonic acid.) 

Eng. Pat 1936* 

Am. Pat 158586. 

W. H. Perkin. 

Eng. Pat 1948® 

Ber. (1876) 9, 281. 

J. Levinstein. 

J. Soc. Chem. Ind. 1883, 213. 


Appearanoe of dyestoff: ochre yellow paste.— In water: Insoluble. 
—Hi aloohol : insoluble cold, soluble on boiling with a jrellowish 
red colour.— On addition of hydroohlorio aoid to the diluted 
paste : no change.— On addition of oaustio soda to the diluted 
paste : violet solution.— In oono. sulphuric add: deep yellowish 
red solution ; orange yellow precipitate on dilution with water.— 
Dyes : cotton mordanted with alumina scarlet red, with tin bluish 
red, with Iron violet, and with chromium puce brown. Employed 
for dyeing " Tvrk$y Red" upon cotton mordanted with " sulphated 
oil " and alumina. Wool is mordanted with cream of tartar and 
alum, or with cream of tartar and potassium bichromate. 


Fusion of anthrac^uinone-a- 
disnlphonic acid with caustic 
soda and potassium chlorate. 


1876. 


E. SCHUNCK k H. ROMRR. 
Ber. 9, 679 ; 10, 1821. 

H. Caro. 
Ber. 9, 082. 


Appearanoe of dyestulf: brownish yellow paste.— In water: in- 
soluble cold, very sparingly hot— In aqueous oaustio soda: 
violet solution.— In aqueous ammonia: brown solution.— In 
oono. sulphuric aoid : reddish brown solution ; orange yellow 
precipiUte on dilution with water.— Dyes: cotton mordanted 
with alumina red. 


Fusion of anthraquiDone-/3- 
disnlphonic acid with caustic 
soda and potassium chlorate. 


1873. 


W. H. Perkin. 

Jahresber. 1873, 450. 

G. Auerbach. 
Jahresber. 1874, 488. 

Ber. (1876) 9, 682. 


Appearanoe of dyestufT: brf>wni8h yellow ponte.— In water: in- 
soluble cold, very sparingly boiling.— On addition of oaustio 
soda: bluish violet Holution.— In aqueous ammonia: n^ldiNh 
violet solution.— In oono. sulphuric aoid : cherry red solution ; 
orange yellow precipitate on dilution with water.— Dyes : cotton 
mordanted with alumina red. 
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So. ! Ck>mmercial Name. 



Scientific Name. 



37 



38 



39 



40 



Parpnrine. 
ine No. 6. 

m 



Antkracene Brown. 
[B.] [By.] [Br. A.] 

AnthragalloL 
Alizarine Brown. 



Alizarine 
Bordeaux B & B D. 

Alizarine Oyanine 
3R. 



Alizarine Oyanine 



Triozyanthraquinone. 



Trioxyauthraquinone. 



Tetraozyanthra- 
quinone. 



Chiefly a penta- 
ozyanthraquinone. 



Empirical Fonnula. 



^14^8^5 



^14^8^5 



^14^8^6 



ChHsO, 



Constitutional Fonnula. 



[1] 
[2] 



OH 
OH 
OH 



[1] 

[2] 



6 

[6^ 



OH 
OH 
OH 



H 
O 




C 



XT" 



H 
O 




C 



H " H 



41 



Alizarine Oyanine 

a.* [By,] 



Imide of the tri- 
or tetra-ozy-anthra- 
diquinone. 



42 



Antkracene Blue 
W R.t [B.] 



Hezaoxyanthra- 
quinone. 



^14^8^8 



43 



RufigalloL 
[B.] 



14 



Alizarine Brown. 

[B.] 

Alpha-nitro- 

alizarine. [M,] 



Hezaozyanthra- 
qainone. 



a-Nitroalizarine. 



^14^8^8 



C,,H,NOe 



HO 
HO 
HO 



an 



'6 



[1] 

[2] 



CeH- 



OH 
OH 
OH . 



HO 
HO 
HO 



^C.H 



6' 



[1] 

[2] 



C.U 



OH 
OH 
OH 



[1] 
CcH,^^C,H. 

[2] 



OH 
OH 
NO 



8 



t BrUllaiitlllwlMClyuiii* 
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[ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reacents. Shade and Dyeing Properties. 

Method of Employment 


Idation of alizarine with 
iganese dioxide and sul- 
phuric acid. 


1826. 
1874. 


ROBIQUET k COUN. 

(from madder) 
BuU. de Malboiue (1826) 1, 146. 

F. DE Lalande. 

(by oxidation of alizarine) 

Ber. (1874) 7, 1546. 

H. Caro. 

(from a-nitroalizarine and 

sulphuric acid) 

Ann. 0880) 101, 858. 


Appearance of dyestoff: reddish brown paste.— In water : insoluble 
cold. Blijthtly on boilimr.— In aqueoni eanatiG mnA». nr Ammnni^ • 
magenta red solntion.— m cone, snlphnrlo add : reddish yellow 
■olntion; reddish brown precipitate on dilation with water.— 
Dyes : cotton mordanted with alumina red, with chromium red- 
dish brown. 


Heating gallic acid with 
ic acid and sulphuric acid. 
Beating gallic acid with 
balic anhydride and rinc 
chloride. 


1877. 


C. Seuberlich. 

Ber. (1877) 10, 88. 

G. AUERBACH. 

Cliem. Ztg. 1882. 910. 

R. BOURCART. 

J. Soc. Cniem. Ind. 0884) 8, 141. 

Bad. Anil, k Soda 
Fabbik. 


Appearance of dyestuff: dark brown paste.— In water: insoluble. 
—In alcohol : yellow solution.— On addition of hydroohlorlo aoid 
to the diluted paste : no change.— On addition of oanstlo soda 
to the dilated paste : greenish blue solution.- In oono. snlphurio 
add : brownish red solution ; brown precipitate on dUution with 
water.— Dyee: cotton mordanted with chromium a very fkst 
brown. Employed in calico printing. 


idation of alizarine with 
ing sulphuric acid (high 
entage of anhydride) and 
dfication of the sulphuric- 
ir of the tetraoxyanthra- 
3ne which is first formed. 


1890. 


R. £. Schmidt. 

Jour. Pr. Chem. 48, 287 ; 
J. Soc Chem. Ind. 1891, 536. 

Fr. Bayer k Co. 

Eng. Pats. 8726»; 12715W; 

17712»; 18729»; 4871". 

Ber. 2S, 8789. 

Ann. 240, 801. 


Appearanoe of dyestoff: brownish red paste.— In water : insoluble. 
In Mjiiooiis oansUo soda: reddish violet solution.— In oono. 
snlphurio add : bluish violet solution ; brownish red precipitate 
on dilution with water.— Dyes: wool mordanted with alumina 
bordeaux, with dirominm dark violet blue. 


ition of alizarine-bordeaux 
Iphuric acid solution with 
auese dioxide, and heating 
termediate sulphuric ether 
with dilute acid. 


1890. 


R. £. Schmidt. 

Jour. Pr. (Them. 43, 242 ; 
J. Soc Chem. Ind. 1891, 586. 

Fr. Bayer k Co. 

Eng. Pats. 12716«> ; 17712* ; 

18729»; 4871". 

Am. Pat. 446829. 

Ger. Pat. 62018«>. 


Appearanoe of dyestuff: dark brown paste.— m water: insoluble. 
— m gladal aoetlo add : yellowish red solution with green fluor- 
escence.— In oono. sulphnrlo add: blue solution with red fluor- 
escence.— In aqueous oaustio soda : blue solution.— Dyes: wool 
mordanted with alumina violet, with chromium blue. Fast to 
light, milling, acids, and alkalies. 


;ment of alizarine-cyanine 
' its sulphuric ether with 
air and ammonia. 


1890. 


R. E. Schmidt. 

Jour. Pr. (Hiem. 43, 245 ; 
J. Soc Chem. Ind. 1891, 536. 

Fr. Bayer k Co. 

Eng. Pats. 17712«>, 4871" 

1667". 

Ger. Pat 62506. 


Appearanoe of dyestuff: black paste.— In water : insoluble.- In 
aloohol: blue violet solution.- m aqueous oaustio soda or 
ammonia : greenish blue solution.— In oono. snlphurio add : red 
solution.- I^yet: wool mordanted with alumina blue, with 
chromium bluish green; the colours are fast to milling, light, 
acids, and alkalies. 


n of sulphuric anhydride 
10% upon 1 : 5-dinitro- 
aquinone, and treatment 
e product with ordinary 
' sulphuric acid. 


1891. 


R. BoHN. 

J. LifschOtz. 
Ber. 17, 898. 

Bad. Anil, k Soda Fabrik. 
Eng. Pats. 19689»» k 13029". 

Am. Pat. 500917». 

Ger. Pat. 67l02»i. 


Appearanoe of dyestuff: blackish brown powder.— In water: in- 
soluble.— In aloohd : red solution with yellow fluorescence.— In 
oaustio soda : blue solution.— In oono. snlphurio add : violet 
blue solution with brownish red fluorescence. — Dyes : wool mor- 
danted with alumina violet, with chrome blue. 


>n of sulphuric acid upon 
gallic acid« 


1835. 


ROBIQUET. 
Ann. (1886) 19, 20 


Appearanoe of dyestuff: brownish red powder.— In water: in- 
soluble.— On addition of hydroohlorlo add: no change.— On 
addition of oaustio soda : blue solution, which quickly changes 
in the air.— In oono. snlphurio add : red solution.— Dyes : chrome 
mordanted wool brown. 


tion of alizarine dissolved 
ilphuric acid containing 
enic acid, or in fuming 
ulphuric acid of 20% 
anhydride. 


1876. 


W. H. Perkin. 

J. Chem. Soc 1876, 2, 578. 

R. Brasch. 

Ber. 24, 1610. 

SCHUNCK k Romer. 

Ber. 12, 587. 

Meister, Lucius, k 

BrCning. 

Ger. Pats. 66811 & 74481. 

Fr. Bayer k Co. 

Ger. Pat 74598. 


Appearanoe of dyestuff: brownish yellow powder.— In water: 
sparingly soluble with bluish red colour.- In aloohol : yellowish 
red solution.— On addition of hydrochloric add : greenish yellow 
precipitate.— On addition of oaustio soda : dark violet red solu- 
tion.— m oona snlphurio add : orange red solution ; yellow pre- 
dpitate on dilution. 



ninone, and dyes very level and light-tkst shades upon wooL 
] are aaalogooa products. 



2f 
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No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


545 


Alizarine Orange. 
Alizarine Orange 

A. [B.-] [M] 
Alizarine B and 

a. [%] 

Alizarine Orange 

N. [M] 

Alizarine Orange 

A 0. {Br. A.] 


/3-Nitroalizarin. 


C\,H,NO, 


[1] I 

CO 
CgH^<^^C4H- 

[2] I 


6" 
'5 

'4' 


OH 
OH 
NO2 


5i6 


Alizarine Bed 

S. [5.] {Bt. a.-] 

Alizarine W S. 

[A/.] 

Alizarine Powder 

W. [By.-] 

Alizarine Oarmine. 

[Br, A.] 


Sodium salt of 
ali7Arine-mono- 
salphonic acid. 


Ci^HyOySNa 


[1] f 
[2] I 


[6] OH 

5] OH 

SOjNa 


647 


Alizarine Orange 
a. [M] 


Nitroflavopurpurin. 


CuH,NO, 


[1] , 
H0[4]C,H,<^^C,hJ 

[2] y 


6 

[a 


OH 
OH 
NO2 

■ 


548 


Alizarine Bed 
3 W S. [Af.] 


Sodium salt of 

flavopurpurin-sul- 

phonic acid. 


Ci^HyOgSNa 


[1] / 
HO[4]C»H3<gg>C,HJ 

[2] I 


6 
6 

'4' 


OH 
OH 
SOjNa 


649 


Alizarine (Garnet 

B. [M.-] 
Alizarine OardinaL 

[By^] 


a-Amidoalizariu. 


C,4H»N0, 


[1] i 
CO 

[2] I 


6" 
'3 


OH 
OH 

NHg 


550 


Alizarine Maroon. 
[B.] 


Amidoalizarins mixed 

with amidopur- 

purine. 






551 


Quinizarine Bine. 

[By:] 


Sodium salt of 

anUido-oxy-anthra- 

quinone-sulphonic 

acid. 




Probably : 

[1] 

W"i<co>^"2| [3] OH 
[2] 


552 

4 


Alizarine Cyanine 

Chreens. [By!] 
Qninizarine Greens. 
Alizarine Viridine. 

[By^] 


Sodium salts of 

dialphylido-antbra- 

quinone-sulphonic 

acids. 




For instance : 
[1] 

^«^4<C0^^«"4 [3] NH 
[2] 


C 

c 


W 
W 


1 . SOjNa 
J . SOjNa 
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ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 


;ion of alizarine dissolved 
Iphuric acid containing 
boric acid. 


1874. 


Strobel. 

H. Garo. 

Eng. Pat. 1229'». 

Am. Pat. 186032". 

Ber. (1877) 10, 1760. 

A. ROSENSTIBHL. 

Comp. rend. 82, 1455 ; 83, 78. 

Ann. Chim. et. Phys. [5] 12, 5 IP. 

ScHUNCK k Romrr. 

Ber. 0879) 12; 583 A 1006. 

K Brasch. 

Ber. 24, 1610. 

Fr. Bayer k Co. 
Ger. Pat. 74662. 


Appearance of dyestuff: brownish yellow paste.— m water: in- 

—With lino dust and oanitio soda : the red solution becomM 
yellowish brown ; on expmnre of the reduced solution to air it 
turns blue.— In oona ralphnrio add : yellowish brown solution ; 
light yellow precipitate on dilution with water.— Dyes : cotton 
mordanted with alumina orange, with iron reddish violet, and 
with chromium reddish brown. Also employed for wool. Very 
mst to light 


n of cone, sulphnric acid 
upon alizarine. 


1871. 

1876. 
1878. 


C. Grarbe k 

C. LlEBERMANN. 
Ann. 0871) 160. 144. 

E. Ullrich. 

H. V. Perorr. 

Jour. Pr. Chem. [2] 18, 174. 

Przibram k Co. 

Ger. Pat 3565. 

Eng. Pats. 1117" k 8725». 

C. Graebe. 

Ber. 0879) 12, 671. 

R. E. Schmidt. 

Jour. Pr. Chem. 48, 282. 


Appearanoe of dyestuff: orange yellow powder.— In water : easily 
soluble with yellowish red colour.— In aloohol : yellow solution. 
—On addition of liydroolilcrlo add to the aqueous solution : 
colour becomes light yellow.— On addition of oaustio ioda to the 
aqueous solution : colour becomes violet.— In oono. iulphurio 
add: yellowish red solution; bright yellow on dilution with 
water.— I^yet : wool mordanted with alumina scarlet red, with 
chromium bordeaux red. 


ion of nitric acid upon 
flavopurpurin. 


1889. 


Meister, Lucius, k 
BrOnino. 


Appearanoe of dyestuff : brownish orange paste.— m water : in- 
soluble.— In aloohd : easily soluble with orange yellow colour.— 
m aqueous oaustio soda : blood red solution.— m oono. sulphurlo 
aoid : orange red solution ; light orange yellow precipitate on 
dilution.— Dyes : alumina mordanted wool or cotton a flut orange. 


onation of flavopurpurin. 


1886. 


Meister, Lucius, k 
BrOnino. 

/ 


Appearanoe of dyestuff: yellowish brown powder.— In water: 
yellowish brown solution.— On addition of liydroohlorio add : 
light yellow.— On addition of oaustio soda : violet red solution. 
—In oona sulphurlo add : orange red solution ; light yellow on 
dilution. 


iction of a-nitroalizarin. 


1877. 


W. n. Pbrkin. 
K. Bkasch. 
Ber. 24, 1610. 


Appearanoe of dyestuff: carmine red or reddish brown paste.— In 
water: insoluble.— In aloohd: readily soluble with carmine 
red colour.— On addition of hydroOhlorio add: brown.— On 
addition of oaustio soda to the paste : carmine n«I solution.- 
m oono. sulphurlo add : brown solution ; red precipitate on 
dilution.— I^yet : cotton mordanted with alumina a very bluish 
red. Also used for wool dyeing and calico printing. 


luction of the nitration- 
luct of coml. alizarin in 
ilphuric acid solution. 


1885. 


R. Bohn. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat. 1229W. 


Appearanoe of dyestuff : dark violet paste.— m water : insoluble. 
—On addition of hydroohlorio add to the diluted paste : no 
change.— On addition of oaustio soda to the diluted paste : 
violet solution.- In oona sulphurlo add : red solution.— Dyes : 
cotton mordanted with alumina garnet rod, with dirome mordant 
maroon. 


1 of aniline (1 mol.) upon 
sazine, and sulphonation 
of the profluct 


1894. 


R. K Schmidt. 

Fr. Bayer & Co. 

Eng. Pat. 23927**. 

Ger. Pat 86150. 


Dyes : wool flrom an acid bath in very bright reddish blue shades, 
chromed wool a very green blue of great ikstness to milling. 


tion of amines (aniline, 
ratoluidine, etc. ) upon 
zarinc, Icuco-quinizarino, 
!chloranthraquinone, and 
bsequent sulphonation. 


1894. 


R. E. Schmidt. 

Fr. liAYKR k Co. 

Eng. Pat 23927»*. 

Ger. Pats. 86150, 91149, 

91150, 94396, 95625, & 

125698. 

Fr. Pat 243315. 

Am. Pats. 599426 k 599427. 

BUNTROCK. 
Z. Parb. Cliem. 11K)2, 128. 


Dyes : chromed wool pum green Mhodos fast to milling, and remarkably 
fast to light. Also dyes wool from an acid bath, the sbado being 
unchanged by subsequent chroming. The colour is equally fkst 
when unchromed. 



[ 220 ] 



No. 



553 



Commercial Name. 



ine Saphirol 
B.* [By.] 



Scientific Name. 



Sodium salt of 

diamido-anthrarufin- 

disulphonic acid. 



Empirical Formula. 



C^HgNjOjoSjNaj 



Constitutional Formula. 



«2N[6]1 yj [[6] OH 

H0j3] [c,H<J^CeH-| [31 NH 

[2] 



NaOgS 



SOgNa 



2 



554 



555 



556 



Dinitro-antlira- 

chrysone-di- 
sulphonic acid. 



Diamido-antbra- 

chrysone-di- 
sulplionic acid. 

[M.] 



Acid Alizarine 
Blue BB & GB. 

[M] 



Sodium salt of 

dinitrotetraoxy- 

anthraquinono-di ■ 

sulplionic acid. 



Ci^H^N^OieSgNaa 



HO 

NaOjS 

HO 

O^N 



6 
5 
4' 
3 



1] 

^6<C0^^«' 
[2] 



/■ r/»i 



2 



NO 
OH" 
SOgNa 
OH 



Sodium salt of 
diamidotetraoxv- 
anthraquinone-di- 

sulphonic acid. 



C.^HgN^Oj^SaNa^ 



HO 

NaOgS 

HO 

HgN 



ry»-l ^ 



c 



6 



[1] 

[2] 



'6 



6 
5 
4 
3 



2 



NH 
OH 



SOjNa 
OH 



Sodium salt of 

hezaoxyanthra- 

quinone-aisulphonic 

acid. 



^I4^fiu^2^^ 



HO 

NaOgS 

HO 

HO 




OH 
OH 
SOjNa 
OH 



557 



Acid Alizarine 
Green B & G. 

[M] 



Sodium salt of 

disulphydro-tetraoxy- 

anthraquinone-di- 

sulpbonic acid. 



C,,lIfi,^S,^ti, 



HO 

NaO^S 

HO 

HS 



6 
5 
4 
3 



-1 > 



[1] 
[2] 



SH 
OH 
SOgNa 



6 

4 
[3] OH 



558 



559 



560 



561 



Anthracene Blues 
WG in WB. [B.] 



Anthracene Blue 
new WG. [B.] 



Anthracene Blue 
WGG and WGG 

extra. [B.] 



Sodium salt of 
diamidodioxy- 
anthraquinone- 
sulphonic acid. 



Alizarine Green S. 
[M] 



Bisulphite compound 

of dioxyanthra- 
quinone-a-quinoline. 



+ 2NaHS0 



8 



[1] 

[2] 




:CH 

I 

CH 



+ SNaHSO, 



• AlifluriiMBaphirol8B(By.]i«tki 
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)thod of Preparation. 



jccessive sulphonation, 
fttioD, and reduction of 
anthrarufin. 



onation and nitration of 
anthrachrysone. 



eduction of dinitro- 
rachrysouo-disulphonic 
acid (No. 554). 



iling diamido-antlira- 
rsone-disulphonic acid 
fa 555) with alkali. 



ction of dinitro-anthra- 
^sone-disulphonic acid 
>1) with sodium sulphide 
n alkaliue solution. 



Year of 
Discovery. 



essive action of fuming 
iric acid and of ordinary 
^huric acid U])on 1 : 5- 
o-anthraquinone with or 
hout the presence of a 
ing agent {e,g. sulphur). 



; heating of Anthracene 
) with caustic soda and 
lonia in a closed vesseL 



ng dinitroanthraquinono 
fuming sulphuric acid, 
phur, and Mric acid. 



lating a-amidoalizarin 
49) with glycerinei nitro 
me, and sulphuric acid, 
)roduct being converted 
he bisulphite compound. 



1897. 



1892. 



1893. 



1893. 



1893. 



Discoverer. Patents. 
Literature. 



R. Schmidt. 

Fr. Bayer & Co. 

Eng. Pat 1201 1*'. 

Ger. Pats. 96864, 100136, 

100137, 105501, 108362, 

103395. 

Fr. Pat 266999. 
Z. Farb. Chem. 1902, 850. 



Laubmann. 

Mbistkr, Luciur, & 

Broking. 

Ger. Pats. 70803 k 70806". 



Laubmann. 
Meister, Lucius, k 

Bruning. 
Eng. Pat 13395« 
Ger. Pat 73684W 



Laubmann. 
Meister, Lucius, k 

BrOning. 

Eng. Pat 17543". 

Ger. Pat 75490". 

Fr. Pat 232906. 



1891, 



1899. 



1897. 



Laubmann. 

Meister, Lucius, k 

BrOnino. 

Eng. Pat 13395". 

Ger. Pat 73684". 

Fr. Pat 231479. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Dyes : wool trom an acid bath in clear bright blue shades which are 
extremely level and remarkably Hut to light 



Appoaranoeofd3r68tiiff: greenish yellow powder.— m water: yellow 
solution.— In alcohol: easily solable.— On addition of hydro- 
chlorlo add : little change.— On addition of oanstio soda : reddish 
orange coloration.— In oono. snlphnrio add: brownish yellow 
solution ; yellow solution on dilution.— Dyes : wool brown, fkst to 
light and milling. 



Appoaranoe of dyeitaff: brownish black powder.— m water: 
sparingly soluble with violet red colour.— In aloohd : insoluble.— 
On addition of bydroohlorio aoid : red coloration.— On addition 
of oanstio soda : bluish violet solution and precipitate.— m oono. 
snlphnrio add : brownish red solution ; red on dilution.— Dyes : 
wool from an acid bath violet, upon an alumina mordant violet 
blue, upon a chrome mordant blue. 



Appearanoeof dyestnff: dark or light red crystalline powder.— In 
water : red solution.— On addition of hydrochloric add : reddish 
violet precipitate.— On addition of caustic soda: violet blue 
solution.— m oono. snlphnrio add : bluish red solution.— Dyoi : 
wool from an acid bath red which by subsequent chroming is con- 
verted into a pure blue, very Hut to light^ milling, alkalies, and 
acids. 



R. BOHN. 

Bad. Anil, k Soda Fabrik. 
Eng. Pats. 19588" ; 19599»i ; 

k 16495'". 

Am. Pats. 502603"& 617686«'. 

Ger. Pats. 67102 ; 76262 ; 

87729 ; 89144 ; 79768 ; k 

109613. 

Fr. Pat. 269849. 



0. Bally. 



Appoaranoe of dyestnff : reddish black or greenish black crystalline 
powder. —In water : bluish green solution. On addition of hydro- 
dUorio add : reddish blue.— On addition of oanstio soda : violet 
solution and precipitate.— In oono. snlphnilo add : blue or red 
solution with strong fluorescence ; violet red on dilution.— Dyes : 
wool frt>m an acid bath greenish blue, which by subsequent chrom- 
ing is converted into a pure green, very fkst to light, milling, 
alkalies, and acids. 



Appoaranoe of dyestuff: bluish black pastes.— In water: WO is 
soluble on boiling with violet blue colour; WB is insoluble.— &i 
oanstio soda : greenish blue solution.— In oono. snlphnrio add: 
reddish brown solution.— Dyes: WO, alumina* mordanted wool 
pure blue, chromed wool bluish green ; WB, alumina-mordanted 
wool greenish blue. 



Appoaranoe of dsrestnff: bluish black paste.— m water: nearly 
insoluble.- In aloohd : violet solution.— m oanstio soda : pure 
blue solution, precipitated by hydroehloric acid.^In oono. snl- 
phnrio add: yellowish red solution. —Dyes: chromed wool 
greenish blue of great fastneRfi to milling. 



1892. 



M. H. ISLER. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat 164958^. 

Am. Pat 617686". 

Ger. Pat 109613»'. 

Fr. Pat. 269Si^, 



R. Brasch. 

Meister, Lucius, k 

Brunino. 

Eng. Pat 14717»2. 

Ger. Pat 67470^. 

Fr. Pat 223766. 



Appearance of dyestnfT: blue black powder or paste.— In water : 
soluble hot with a blue colour.— In hydrochloric acid : soluble hot 
with a blue colour.— m caustic soda : blue solution.— In oono. 
snlphnrio add : brownish yellow solution. —Dyes : wool from an 
add bath bluish violet, chromed wool bluish green. 



Appearanoeof dyestoff: bluish red crystalline paste or powder.— 
In water : easily soluble with reddish violet colour.— In alcohol : 
insoluble.— In caustic soda: carmine red solution.— In cone, 
sulphuric add : ch(*rry red solution with evolution of sulphurous 
acid ; bluish green precipitate on dilution.— Dyes : chrome mor- 
danted cotton or wool bluish green. Best flxod upon a nickel 
magnesia mordant Chiefly employed in printing. 



•ndlng raonoeulphonic acid. 
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No. 



562 



Commercial Name. 



le Blue. 

[B.] [M.] 

Alizarine Blue 

R and O W. [By.] 

Alizarine Blue 

ABI & Bsa 

[Br. A.] 



Scientific Name. 



Dioxyanthra<^uinone- 

^-quinoline. 

(BSS is the sodium 

salt.) 



Empirical Formula. 



C,,H,NO, 



Constitutional Formula. 



[1] 
CeH,<:^^C 

[2] 




= CH 

[3] - CH = CH 



563 



564 



Alizarine Blue 

S. [Z?.] [By,] 

Alizarine Blue 

ABS. [Br. A.] 

Antkracene Blue S. 



Alizarine Black 
P. [Af.] 



Sodium bisulphite 

compound of dioxy- 

anthraquinone- 

/3-quinoline. 



CirHiiNOjoS^Na^ 



Flavopurpurin. 
quinoline. 



CirHgNO, 



[1] 
[2] 



5 



OH 
OH 

-N = 



CH 
43] -CH = CH 



565 



Alizarine Black 
S. [M.] 



Bisulphite compound 
of Alizarine Black P. 



C17H9NO, 



+ SNaHSO, 



566 



567 



Alizarine Qreen 
S. [B.] 



Mixture of the 

bisulphite compounds 

of tri- and tetra- 

ox^anthraquinonc- 

qumoline and their 

sulphonic acids. 



Chiefly: 



Chiefly: 



CirHgNO, 



+ 2NaHS0. 



[1] 

HO [6] I CO 

HO [3] /^6"2<-^CK> W 



6 



Alizarine Indigo 
Blue S. [B.] 



568 Benzoin Yellow. 
[B.] 



MLxture of the 

bisulphite compounds 

of tctra- and penta 

ox^-anthraqumone- 

quinoline and their 

sulphonic acids. 



Chiefly : 

C,,H,NO, 
+ 2NaHS0, 



^1^12^2 



[2] 



OH 
OH 

-N = 



+ 2NaHS0, 



CH 
[3] - CH = CH 



Chiefly : 

HO 
HO 
HO 




+ 2NaHS0, 



CH 
[3] - CH = CH 



CeHj . C— 
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ithod of Preparation. 



.ction of glycerine and 
uric acid upon /3-nitro- 

alizarin, 
tion of glycerine, nitro- 
me, and sulphuric acid 
ion /3-amidoalizarin. 



n of sodium bisulphite 
ilizarine blue (No. 562). 



m /S-nitro-flavopurpurin 
glycerine and sulphuric 
r ^-amidoflavopurpurin 
glycerine, nitrobenzene, 
tnd sulphuric acid. 



iting Alizarine Black P 
(No. 564) with sodium 
bisulphite. 



1 of sulphuric acid upon 
tduct of the oxidation of 
ine Blue with sulphuric 
ride, and conversion into 
bisulphite compound. 



Year of 
Discovery. 



1 of sulphuric acid ui>on 
krine green at 200" and 
quent treatment of the 
lot with sodium hydric 
sulphite. 



tnsation of benzoin with 
acid in presence of cold 
sulphuric acid. 



1877. 



1881. 



1892. 



1888. 



Discoverer. Patents. 
Literature. 



Prud'homme. 

H. Brunck. 
Ber. (1878) 11, 522. 

C. Graebe. 

Ber. 0878) 11, 1646. 
Ber. (1870) 12, 1416. 

Alb. Scheurer. 

BulL de MolhouM 1884, 827. 

Ann. 201, 838. 

Ber. 18, 170. 

Caro. 
Am. Pat 186032. 



H. Brukck. 
Bad. Anil, k Soda Fabrik. 

Eng. Pats. 8601» k 627» 
Am. Pats. 258530 ; 258581 ; 

274081. 
Ger. Pats. 17695» k 23008«. 

Fr. Pat. 144386". 
H. Brunck k C. Graebe. 

Ber. (1882) IS, 1788. 
Ann. (1880) 201, 888. 

I. Levinstein. 

J. Soc. Chem. Ind. 1888, 228. 



Meister, Lucius, k 

BRt^NINO. 

Eng. Pat. 5780»o. 
Ger. Pat. 54624. 
Fr. Pat. 205076. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyestuff: souill dark blue glistening crystals.— m 
water : insoluble.— In alcohol : slightly soluble on boiling with 
a blue colour.— On addition of hydroohlorlo acid to the hot 
aloohoUo solution : colour becomes yellowish red.— On addition 
of oanstio soda to the hot alcoholio solution : colour becomes 
a beauUfixl green.— In oona sulphurio add : carmine red solu- 
tion; yellowish red on dilution with water.— Dyes: fobrics 
mordanted with chromium very Ikst blue shades. 



Appearanoe of dyestnfT: chocolate brown powder.— In water: 
easily soluble, with yellowish brown colour.— In aloohdl : in- 
soluble.— On addition of hydrochloric add to the aqueous 
solution : colour becomes more reddish yellow.— On addition of 
caustic soda to the afjuecus solution : colour becomes bluish 
violet— In cone sulphuric add : darlc yellow solution ; brown 
precipitate on dilution.— Dyee : chrome mordanted Ikbrics blue. 
Used in printing in cox^junction with chromium acetate. 



1888. 



1897. 



R. BOHN. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat. 14353». 

Am. Pats. 399479 ; 399480 ; 

399481 ; 401633 ; 401635. 

Ger. Pat. 46654*. 

Fr. Pat. 19258288. 

J. Soc. Chem. Ind. 1889, 770 ; 

1890, 53 ; 1891, lOOS. 

J. Soc. Dyers k Ck>lorists 1889, 

100 ; 1898, 68. 

Ber. 23, 8789. 

Chem. Ztg. 1891, 150. 

Jour. pr. Chem. 44, 108. 

Ann. 276, 21. 



R. BoHN. 

Bad. Anil, k Soda 

Fabbik. 

Eng. Pat. 15121». 

Am. Pat. 399482». 

Ger. Pat. 47252*. 

Fr. Pat. 192582 (supp.). 

J. Soc. Dyers & Colorists 1889, 

106 : 1898, 68. 

Ber. 28, 8789 ; 24, 2297. 

Jour. pr. Chem. 44, 108. 

Ann. 276, 21. 



R. BOHN. 

Bad. Anil, k Soda 

Fabkik. 

Am. Pat. 623069. 

Ger. Pat. 95739. 

Fr. Pat. 268637. 
Chem. Zoit. 1808, 542. 



Appearance Of dyestuff: greenish black pa8te.—In water: insoluble. 
—In alcohol : sparingly soluble.— In hydrochloric add : paste 
changes to brown.— In caustic soda : deep dull green solution.— 
m cone sulphurio add : dull reddish brown solution ; on dilution 
light brown solution and then brown precipitate.— Dyes : chromed 
wool Tiolet-grsy to black of good fastness. Also used in calico 
printing. 



Appearance of dyestuff : dark bt own solution.— In water : soluble.— 
Qp additi o n of hydroohlorio add : black precipitate.— On addi- 
tion of caustic soda : blackish violet solution.— m cona sulphuric 
add : brown solution with evolution of sulphurous acid ; brown 
precipitate on dilution. —Dyes: chromed wool gray to black. 
Chiefly used in calico printing. 



Appearance of dyestuff: brownish black solution. — In water: 
soluble cold, on boiling alizarine green separates out.— On addition 
of caustic soda : violet solution.— m ocna sulphurio add : dark 
blue solution ; dark blue precipitate on dilution.— Dyes : chrome 
mordanted wool Hast bluish green. Used for cotton printing. 



Appearanoe of dyestuff: brownish black paste.— In cold water: 
red solution ; on boiling the solution by itself or with hydrochloric 
acid, alizarine-indigo blue separates out— On fetddltion of caustic 
soda : blue solution.- In cone, sulphuric add : blue solution ; on 
dilution reddish violet precipitate and solution.— Dyes : chrome 
mordanted wool indigo blue. 



Appearanoe of dyestuff: yellow paste.— In water: insoluble.— In 
caustic soda: cherry red solution. —m oono. sulphuric acid: 
yellow solution with strong green fluorescence. — Dyes : chromed 
wool yellow very fast to milling but not to light. 
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No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitational Formula. 


569 


Indanthrene 7L.* 


Anthraqninoneazine. 


CjsHuNA 



V/-^^U NH- ^ ,,, 


670 


Flavanthrene. 


• 


C^Hi,NA 





ZIV. INDGPHENOLSk INDAHIHE8^ 



No. Commercial Name. 



671 



IndophenoL 

[D.K] 



Scientific Name. 



Oxidation product of 

dimethyl-^amido- 

phenyl-j>-oxy-a- 

naphthylamine. 



672 



573 



674 



576 



Indoiihenol White. 

[D.H.] [C] 

LeudndophenoL 



Indochromogen S. 



UrsolD. 

UrsolP. 

Ursol DD. 

[A.] 



Dnrophenine 
Brown. [CI Co.] 



Empirical Fommla. 



CigHisN^O 



Tin compound of 

dimethyl-;^-amido- 

phenyl-p-oxy-a- 

naphtbylamine. 



Sodium salt of 

sulpho-oxy-indo- 

phenol-thiosulphonic 

acid. 



Hydrochlorides of 

;;-phenylene diamine, 

/i-amiaophenol, and 

diamidodiphenyl- 

amine, respectively. 



^18^18^2^ 



CjoHiyNjOgSjNa^ 



N 



Constitutional Formula. 



J. Jl]C,H,[4]N(CH,)j 



**^<[l]q,HJ4]0H 




[1]C„H,. 
[1]C,H,| 



OH 
:0 

SOgNa 
S • SO,Na 
NCCjH,), 



* IndaiitbnM a (&I la th* Itoeo toafia* 
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ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 


fusing /3-ainidoanthra- 
Qe witn caustic potash at 
260% 


1901. 


R. BOHN. 

Bad. Anilin & Soda 

Fabrik. 

Eng. Pats. 3239''» & 12185^. 

Am. Pat. 682523". 

Ger. Pats. 129846*^ &129848«. 

Fr. Pats. 309503 & additions ; 

313772 k addition. 

J. Sec. Dyers, 1902, 187. 

Z. Farb. Chem. 1902, 130, 187, 288, 

&842. 


Appearanoe of dyestuff : the pure dyestufl forms beautiful coppery 
blue crystals.— In water: insoluble. — In hydroohloric add: 
insoluble.— In caustic soda : insoluble, but dissolving on addition 
of a reducing agent.— In cone. BUlphurlo add : yellowish brown 
solution.— Dyes : cotton and other vegetable fibres from a i;educed 
vat (like indigo) in bright blue shades which are very level and of 
remarkable fastness to light, washing, alkalies, and acids, but 
not to chlorine. Its fkstness to light considerably exceeds that of 
indigo. Employed in printing as the leuco compound. 


Oxidation of /3-amido- 
anthraquinone. 


1901. 


R. BOHN. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat 24364". 

Ger. Pat. appls. 29973, 30019, 

30605, k 30506. 


Appearanoe of dyestuff: yellowish brown needles or paste.— In 
water : insoluble.- In oaustic soda or hydrocblcric add : in- 
soluble. —In cona BUlphurlo add : olive coloured solution with 
red fluorescence.— Bedudng agents : convert it in alkaline solu- 
tion into a soluble blue leuco compound which crystallises in 
coppery needles. The latter dyes cotton and other vegetable fibres 
blue which on air oxidation becomes yellow. The yellow is 
extremely fast to light and washing, and by admixture with 
Indanthrene produces very fkst greens. 



ALLIED OOMPOUHDS. 



[ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

^lethod of Employment. 


ction of nitroso-dimethyl- 
iline upon a-naphthoL 
•) Oxidation of amido- 
hylaniline and a-naphthol. 


1881. 


H. KocHLiN k 0. N. Wi'iT. 

Ger. Pat. 15915". 

Bull, de Mulhouse (1882) 62, 532. 

J. Soc. Chem. Ind. (1882) 1, 255. 

Farberztg. 1, 2. 

Ber. 16, 2851 ; 18, 2913. 

L. Cassella & Co. 
Eng. Pats. 1373» k 6249«. 

Am. Pat. 261618. 

Ger. Pats. 18903" ; 19231" ; 

20860". 


Appearanoe of dyestuff : dark brown powder. — In water : quite 
insoluble.— In alcohol : blue solution.— On addition of hydro- 
chloric add to the aioohoUo solution : colour becomes reddish 
brown.— On addition of caustic soda to the aloohollo solution : 
no change.— In oono. sulphuric add : yellowish brown solution ; 
brown precipitate on dilution with water.— On addition of stan- 
nous chloride to the alcoholic solution : reduced to indophenol 
white, but the colour quickly returns on making slightly alkaline. 
—Employment : see indophenol white. 


Lction of indophenol with 
stannous acetate. 


1881. 


H. KocHLiN k 0. N. Witt. 

Bull, de Mulhouse (1882) 62, 582. 
J. Chem. Ind. (1882) 1, 255. 


Appearance of dyestuff : ytsUowish white paste.— In water : soluble 
on boiling.— On addition of hydrochloric add to the aqueous 
solution : no change.— On addition of ammonia or caustic soda 
to the paste : blue flocculent precipitate of indophenol on shaking 
with air.— Employment : for tissue-printing, or in vat-dyeing fn 
coi^junction with indigo. 


on of /9-naphthoquinone- 
phonic acia upon p-amido- 
nylaniline-thiosulphonic 
in cold slightly a kaline 
solution. 


1893. 


A. BONIGER. 

Sandoz k Co., Basle. 

Eng. Pat 3886»*. 

Fr. Pat 234838. 

Ger. Pat 109273». 


t 

Appearance of dyestuff: blue powder.— In water: reddish violet 
solution.— On addition of hydrochloric add : yellowiHh brown 
solution.— On addition of caustic soda : dull violet solution ; on 
boiling the solution becomes blue with fonnation of the thiazine 
" Indochromine T."— In cona sulphuric add : greenish yellow 
solution; yellowishbrown on dilution. —Employment: printed on 
oiled calico in conjunction with a chrome mordant, and 8teame<], 
it gives a bright greenish blue fast to light and readily discharged 
by ferricyanides. 


colours are produced by 
lation of the diamine or 
phenol upon the fibre by 
IS of hydrogen peroxide, 
Ichromate, or qui none. 


1888. 


E. Erdmann. 

Eng. Pat 2525». 

Ger. Pats. 47349, 51073, k 

80814. 

Fr. Pats. 195492 k 206259. 

Zeits. f. angew. Chem. 1895, 424. 

F&rberztg. 1897, 197, 266. 


Empl03rment : for dyeing fur, feathers, and hair, brown to black 
shades. 


oiling nitrosophenol with 
lilute sulphuric acid. 


1898. 


A. G. GiiKEN k A. Meyen- 

BERO. 

The Clayton Aniline Co. 
Ger. Pat 106036. 


Appearanoe of dyestuff: black powder.— In water: insc>luble; 
dissolves in aqueous alkalies or sodium sulphide.— On addition of 
hydroohloric add to alkaline solution : blackish brown jirecipi- 
tate.— In oono. sulphuric add : violet black solution ; on dilation 
dark brown precipitate.— Dyes : cotton dark violet brown firom a 
sodium sulphide solution. 



»rfndpally used for printing. 



2g 
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\ tiMKW 



I 

I 
I 
v/.| 



fkwmvfts' Na'av^ 



K}iHtt^r«.*«l Formal 



I • 



kUiiri^ ■>riU--* «^>I lu^rAuihuu. 



M I '. 






CI. (V| 
I Faat 
(•/. (V] 



l*i'ul>Ably ttulphidea or 

thioaul phonic auids of 

Auiliue Blaok and 

aualoguea. 



i\ Naiiitt. 



Violet. 

i.ii.J 



Sciontifio Name. 



Empirical Fonnula. 



llydrocliloride of 

dimothyldiamido- 

phenazine. 



I Red. 

\Ui.] 
\B Eed. 



Hydroohloride of 

dimethyldiamido- 

tuhiphtinacind. 



^14^15^4^^ 



Conatitntional Formula. 




ZV. AZINES ft AZONIUM 
(Enrodinesy SaflraniiM^ 



Constitntional Formala. 



C„H,;N\C1 



[1] 



(CH,)^! [4] C,H,«^C,H, [4] NH^Q 

[2] 



[1] 

.N. 
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thod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reasents. Shade and Dyeing Properties. 

Metnod of Employment. 


dling nitrosodimethyl- 
le hydrochloride with 
water or alcohol. 
:idation of dimethyl-;?- 
henylene diamine. 


1885. 
1888. 


E. Ullrich. 

W. Low k C. DuisBERO. 

Fr. Bayer k Co. 

Ed. Ehrmann. 

Soc. Anon, des Mat. 

COLORANTBS ET DES PrOD. 

Chimiques. 

Eng. Pat. 5032*. 

Am. Pat. 420311. 

Ger. Pat. 49446®. 

Lehne's Farberztg. 1, 180. 

DeuUche F&rberztg. 26, 881. 

Dawson. 
Eng. Pat. 16448» 


Appearance of dyestuff : grayish black powder.— In water : reddish 

of hydrooblorlo aold to the aqnaous lolntion : colour becomes 
grayish blue.— On addition of oaustlG soda to tlie aqneous solu- 
tion: grayish black precipitate of base, soluble in ether with 
cherry red colour ; the ethereal solution gives a beeuUfol bluish 
green colour when shaken with water.— In cono. sulphurlo add : 
greenish solution ; reddish gray on dilution with water.— DSTM : 
nnmordanted cotton and cotton mordanted with tannin silver gray 
or blackish gray. 


lation of aniline with 
tes, in presence of salts 
5r or vanadium ; or with 
»mates or ferricyanides. 


1834. 
1840. 


RuNGE. 

Fritzsche. . 

Jour. Pk. Chem. 20, 454 ; 28, 202. 

J. LlOHTFOOT. 
Eng. Pat of 28th Jan. 1863. 

NOLTINO. 
Histoire scientifique et industri- 

elle du noir d'aniline. 

liOhne's Farberztg. 1, 242, 258, 

274, 292, 832, 833, 854. 

NiETZKI. 

Ber. 11, 1098. 

LiBCHTI k SUIDA. 

Ding. Pol. J. 254, 265. 

J. Soc. Chem. Ind. (18^5) 4, 206. 

See also Eng. Pats. 17082»" 

k 7638" ; Am. Pats. 629498 

k 529499. 


Appearance of dyestnff: greenish black powder.— In water or 
alcohol: insoluble.— The base nlgranlline is a violet black 
powder, soluble in phenol with a bluish green colour, in aniline 
with a violet colour which soon becomes brown.— In oona mlph- 
uric add : violet solution ; dark green predpitate of the sulphate 
on dilution with water.- Employment : in dyeing and printing 
black by direct formation on the fibre by oxidation of aniline. 


ijoint oxidation of a di- 
'a-thioBulphonic acid of 
lylene diamine (or of j»- 
phenol) with an amine, 
amidophenol, ordiamine. 
igoint oxidation of a v- 
ne (or p-amidophenol) 
1 or more mols. of a 
iry amine {e.g. aniline) 
esence of sodium thio- 
sulphate. 


1898. 


A. G. Green k A. Meyen- 

BERO. 

The Clayton Aniline Co. 

Eng. Pats. 21832", 22460«, 

22847" 5039», 18658» k 

4792~. 
Am. Pats. 641587, 641588, 
641589, 641958, k 641954. 

Fr. Pat 288465». 

Ger. Pat appls. C7842", 

C7869«, C7904«, C7905« 

C8280», k C8628". 

Belg. Pat. 143793". 

Lefdvre'ii Revue G^n^rale, 1899, 

858 ; 1900, 2 & 6. 

J. Soc. Dyers, 1901, 89. 


Appearance of dyestnlT: black powder8.—In water : insoluble.— In 
aqueous sodium sulphide or sodlumsulpblte : dissolves.— Inoona 
sulphurlo add: blue black solution ; black precipitate on dilution. 
—Employment : dyes cotton firom a bath containing sodium sul- 
phide or caustic soda and glucose. After fixation with bichromate 
and copper sulphate the colour is very flut to light, soap, allcalies, 
and adds. Applied with caustic soda upon glucose-prepared calico 
it gives very fast black prints (see Eng. Pat 1719800 ; Z. Farb. 
Chem. 1902, 119). 



URINO MATTERS, 
ines, Bosindnlines.) 



thod of Preparation. 



on of hydrochloride of 
lodimetnylaniline upon 
•phenylene diamine. 



9n of hydrochloride of 
odimethylaniline upon 
t-tolylene diamine. 



Year of 
Discovery. 



1879. 



1879. 



Discoverer. Patents. 
Literature. 



0. N. Witt. 
Eng. Pat 4846». 
Am. Pat 248246. 
Ger. Pat 15272*. 



0. N. Witt. 
Eng. Pat 4846* 
Am. Pat 249136. 

Ger. Pat. 15272«>. 

Ber. (1879) 12, 938. 

BeRNTHSEN & SCHWKITZER. 

Ber. (1886) 19, 2604. 

Ann. (1886) 236, 882. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyestulT: greenish black powder, which is very 
irritating to the mucous membrane.— In water: easily soluble 
with violet red colour.— On addition of hydroohlorlo add to the 
aqueous solution : scarcely any change with a small quantity, 
blue coloration with a large excess.— On addition of oaustio 
soda to the aqueous solution: brown precipitate.— In oono. 
sulphuric add : green solution, becomes flret blue and then violet 
on dilution with water.— Dyes : cotton mordanted with tannin 
and tartar emetic reddish violet. 



Appearanoe of dyestulT: dark green powder.— In water: canuine 
red solution.— In alcohol: magenta red solution with slight 
brownish red fluorescence.— On addition of hydrochloric add to 
the aqueous solution: colour becomes bluer, pure blue with a 
large excess.— On addition of oaustio soda to the aqueous solu- 
tion: yellowish brown precipitate.— In oono. sulphuric add: 
green solution ; blue and then magenta red on dilution with water. 
-Dyes : cotton mordanted with toimvl^%.<&!l\»K\Kc «vssj^«i«N3i»s>'ic».xv!\, 
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No. 



581 



582 



Commercial Name. 



Fast Neutral 
Violet B. 

[a] 



A2dne Scarlet G. 

[M.] 



Scientific Name. 



Dimeth^ldiethyldi- 

amido-pnen&zonium 

chloride. 



Dimethyldiamido- 
methyl-toluphen- 
azonium chloride. 



Empirical Formula. 



C,3H23N,C1 



Cj^HjjN^Cl 



Ck>ii8titutional Formula. 



(CH3),N [4] C,H3<[Jj ^ [2J>C«H,[4] NHC^ 

A 
CI C^5 



(CH,),N [4] C,-a^l] g [; j>C,H,{ [ J j J^, 



A 

CI CH. 



583 



Phenosafranine. 
Safranine B extra. 



Diamidophenyl- 

phenazonium 

chloride. 



584 



Safranine. 
Safranine T. 

m 

Safranine extra G. 

[A.] 

Safranine S. 

[a] 

Safranine IT 

extra. [By.] 

Safranine cone. 

[M] 

Safranine AG, 

AGT, & OOF. [K.] 

Safranine GOO. [/.] 



Mixture of diamido- 
phenyl- and tolyl- 
tolazonium chlorides. 



CigHijN.Cl 



C,,Hj,N,Cl 

and 
Cj,H,gN,CI 



H,N [4] CgH^J j g [2 ]>C,H, [4] NH, 



A 



CI C A 



NHjj [4] /^«"2**«(2] N [2]^^e"2\ [4] nHj 



A 



CI C,H, 



and 



NHij[4] /^«*^2*>f2]N[2p^«'^2\ [4]NHj 



A 



a CjH. 
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;hod of Preparation. 



•n of nitrosodimethyl- 
le hydrochloride upon 
Um-phenylene diamine. 



>n of nitrosodimethyl- 
ipon m-amido-dimethyl- 
p-toloidine. 



Year of 
Discovery. 



1880. 



1891. 



Discoverer. Patents. 
Literature. 



L. Cassella k Co. 
Eng. Pat. 4846* 



Meister, Lucius, k 

BBfNINO. 

Ger. Pat 69188". 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearanoo of dyestuff: bronzy powder.— In water or alooh(fl: 
reddish violet solution.— On addition of hydrooblorlo add to 
the aqneons solution : no change ; a large excess changes the 
colour to bloish violet and finally to reddish blue.— On addition 
of canstlo soda to the aqueous solution : no change of colour, 
paHial precipitation by an excess. — In oona solphurlo aold: 
pnrple gray solution; becoming pure blue, bluish violet, and 
finally reddish violet, on dilution with water.— After reduction 
with lino dust : the original colour quickly returns on exposure 
to air— Dyes : tannin-mordanted cotton a fiwt violet. 



Appearance of dyestuff: brown powder.— In water : red solution. 
—In alcohol : fluorescent solution.— On addition of hydrochloric 
add: red solution, with excess blue.— On addition of caustic 
soda : no change.— In oono. sulphuric acid : bluish green, becom- 
ing violet and red on dilution.— Pyes : like safiwnine but rather 
yellower and brighter. 



Oxidation of 1 moL 
enylene diamine and 
2 mols. aniline. 
Oxidation of 1 mol. 
ido-diphenylamine and 
1 moL aniline. 



1878. 



O. N. Witt. 

Ber. (1879) 12, 930 ; (1886) 19, 8121. 

Williams, Thomas, and 

Dower. 

Catalogue of the Paris Exhibition 

of 1878. 

R. NiETZKI. 

Ber. (1883) 16, 466. 

Ghem. Ina. 6, 167. 

R. BiNDSCHSDLSR. 

Ber. (1880) 13, 207 ; (1888) 16, 865. 

A. Bernthsen. 

Ber. (1886), 19, 2690. 

R. NiETZKi k R. Otto. 

Ber. (1888) 21, 1690. 

Fischer and Hepp. 

Ber. 26, 1665. 

Other r^ermoes ; 

see sahranine. 



Appearance of dyestuff: green glistening crystals.— In water: 
red solution.— On addition of hydrochloric add : colour becomes 
a bluer red, violet with large amount, with very large quantity 
blue.— On addition of caustic soda : reddish brown precipitate 
soluble in much water. — In oona sulphuric add : green solution ; 
becomes blue, violet, and Anally red on dilution with water. — 
Dsres : cotton mordanted with tannin and tartar emetic red. 



tion of equi-molecular 
K>rtion8 of p-tolylene 
, aniline, and o-toluidine, 
olylene diamine (1 mol. ) 
o-toluidine (2 mols. ) 



1859. 



Grkville Williams. 
Eng. Pat. 1000». 

Price. 
Eng. Pat. 1288». 

A. W. HOFMANN k 

A. Getoer. 

Ber. (1872) 6, 626. 

R. BiNDSOHEDLER. 

Ber. (1880) 13, 207. 

R. Nietzki. 

Ber. (1877) 10, 668 ; (1883) 16, 465 ; 

(1884) 17, 226 ; (1886) 19, 3017 & 

3166; (1888)21, 1690, 1736; (1895) 

28, 1354 : (1896) 29, 1442. 

EL Bindschedler. 

Ber. (1883) 16, 864, 872. 

O. N. Witt. 

Ber. 0879) 12, 939 ; (1886) 19, 8121 ; 
(1888)21,719. 

A. Bernthsen and 
H. Schweitzer, 

Ann. (1886) 236, 332 ; Ber. (1886) 
19, 2604 & 2690 ; Ber. (1887) 20, 179 

M. Andresen. 

Ber. (1886) 19, 2212. 

O. MChlhauser. 

Mon. Scien., Jan. 1887. 

Kehrmann. 

Ber. 24, 584, 2167 ; 27, 8849 ; 28, 
1709 ; 29, 2316 ; Ann. 290, 247. 

Fischer k Hepp. 

Ber. 26, 1195, 1666 ; 28, 2288 ; 29, 
861, h 1870. 

Ris. 

Ber. 27, 3318. 

Other references : 

J. Soc. Chem. Ind. 1883, 270, 271 ; 

1887, 285, 435 ; 1888, 31, 817, 497. 



Appearance of dyestuff: reddish brown powder.— In water: red 
solution.— In aloohol: red solution with yellowish red fluores- 
cence.— On addition of hydroohlorlo add to the a([aeoni solu- 
tion : colour becomes bluish violet.— On addltlod of oaustio soda 
to the aqueous solution: brownish red precipitate.— In oono. 
sulphuric add : green solution ; becoming blue and Anally red on 
dilution with water.— Dsres : cotton mordanted with tannin and 
tartar emetic red ; employed in calico printing for varying the 
shade of alizarine red. 
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No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


1 
I 

Constitutional Formula. 


585 


Methylene Violet 
2RA&3RA. 

[M.] 

Fuchsia. [/.] 

Safiranine liK. 

[5.] 

Olemantine. [(?.] 

GKroiW. [DM.-] 


Dimethyldiamido- 

phenyl-phenazonium 

cnloride. 


C«,Hi^,Cl 


(CH,),N [4] C,H3<[^ j 5J [J j>CeH3 [4] NH, 

CI C,H, 


586 


Nigramina 






- 


587 


Wool Qray B, G, & 

R.[M.] 






• 


588 


Indamine 3 B. 

[N.L-] 
Indamine 6 B. 

Bubramina 






1 


589 


Bhoduline Beds 

G & R [By.-] 

Bhodnline Violets. 

{.By.] 

Brilliant 

Bhodnline Bed. 

[%] 


Alkylated safranines. 




For example : 
(CH3)N[4]C,H3<{Jj5J[J}>C.H,{[^j5^ 

A 
CI C,Hj 1 


590 


Tannin Heliotropa 

[a] 

Heliotrope B & 2 B. 


Dimethyldiamido- 

xylyl-xylophen- 

azonium chloride. 


Cj^H^N^Cl 


(CH,)2N[4]C,Hj< 


1' 

is; 

c 


5t^}>C,H(CH,),[4]NH, 

A 

1 C,H,(CH,), 


591 


Bosolane B, B, & 
OT. [M.-] 


Phenyldiamido- 
phenyl-toluphen- 
azoninm chloride. 




C,H,NH [4] C,Uj^^ I [2]>C«H,{ [Jj gJl (^ 

A 

CI c A 


592 


Amethyst 

Violet [IT.] 

Iris Violet. [B.] 


Tetraethyldiamido- 

phenyl-phenazonium 

chloride. 


1 


(C,Hj),N [4] C,H< 


1' 
c 


^[Jj>C,H3[4]N(C^^ 
!1C,H, 
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[ethod of reparation. 



Year of 
Discovery. 



Idation of a mixtare of 
thyl-o-phenylene diamine 
d aniline (or toloidine). 



tion of nitrosodimethyl- 
line hydrochloride upon 
miline hydrochloride. 



a of aniline (or^-toluidine) 
the condensation- product 
1 nitrosodimethvlaniline 
1 /9-naphthol-8Ulphonio 
acid S. 



non of nitrosodimethyl- 
line hydrochloride upon 
aidine or upon a mixture 
lolnidine and j9-toluidine. 



n of nitroso-alkylanilines 
uidines upon monoalphyl- 
n^tolylene diamines. 



ion of nitrosodimethyl- 
ine upon crude xylidine 
hydrochloride. 



yoinoint oxidation of 
dodiphenylamine, aniline, 
and o-tolnidine. 



rlation of equal mols. of 
tyl-p-phenylene diamine, 
lylaniline, and aliline or 
p-toluidine. 



1887. 



Discoverer. Patents. 
Literature. 



Ullrich. 

BiNDSCHEDLER. 

Ber. 18, 208 ; 16, 800. 

KORNER & SCHRAURE. 

Chem. Ztg. 1898, 805. 



1889. 



1890. 



1889. 



ISTEL. 

Ger. Pats. 55532 k 58345. 



Meister, Lucius, k 

BrCnino. 

Eng. Pat. 4577«>. 

Ger. Pat 56992. 

Fr. Pat. 204545. 



Xstel 

Eng. Pat. l'7204«>. 

Ger. Pats. 55532 k 58345. 

Fr. Pat. 214373. 



1890. 



1888. 



1883. 



Reyher k Hetmann. 



COBENZL. 

Ger. Pat. 49853". 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearanoo of dyestuff: brown powder.— In water : easily soluble 
with violet red colour.— With liydroohlorlc add and with caiuitic 
soda : behaviour like safhinine. — ^In oonc. ralphnric add : green ; 
on dilution becomes blue and then violet red. — Bnaploymffnt : in 
printing, giving a ftdrly fast reddish violet 



Appearance of dyestnff: black powder.— In water: bluish violet 
solution.— On addition of hydrochloric add: no change.— On 
addition of oanstio soda: violet precipitate.— In oono. inl]diurlo 
add: gray green solution; bluish violet on dilution.— Dspaa : 
tannined cotton bluish gray. 



Appearanoo of dyestnff: black powder.— In water: easily soluble. 
—On addition of hydroddorlo add : precipitate.— On addition 
of oanstio soda : brown solution.— In oono. inlphurlo add : the 
R dissolves blue, the B and yellowish brown.— Dyes : wool level 
shades of gray ; suitable for mixtures. 



Appearance of dyestuff: greenish or gray bUck powders.- IB 
water: magenta red to reddish violet solution.— In alcohol; 
magenta red to violet red solution.— On addition of hydroddorlo 
add : no change.— On addition of oaustio soda : violet or red 
soluble precipitate. —In oono. sulphorlo acid: green solution, 
becoming first blue and then red on dilutioiu— Dyes: tannined 
cotton reddish violet to bluish violet. 



Appearance of dyestuff: the G & B are brown iiowders, the 
Brilliant Rhoduline violet brown, and the Khoduline Violet a 
glistening dark green.— In water: red solutions. — In aloohd: 
red to brown fluorescent solutions. — On addition of hydro- 
dilorlo add: dark precipitates and violet to blue solutions; 
with Rhoduline Violet there is no precipitation.— On addition of 
canstlo soda : complete precipitation.— In oono. sulphuric add : 
green solution, on dilution becoming blue, violet, and red.— 
Dyes : like safranine, but brighter shades. 



Appearance of dyestuff: brown paste or grayish green powder.— In 
water or aloohd : magenta red solution.— On addition of hydro- 
chloxlo add: red solution, with excess blue.— On addition of 
cauitlo soda : soluble red precipitate.— In oono. sulphuric add : 
green solution, becoming blue and then red on dilution.— DyM : 
tannined cotton reddish violet ; employed in calico printing. 



R. NiETZKI. 

Ber. (1888) 16, 464. 

Chem. Ind. (1888)6, 167. 



Appearance of dyestuff: olive green powder.— In water : sparingly 
soluble with reddish violet colour.— On addition of hydrodilorio 
add : no change ; with large excess blue and green. — On addition 
of caustic soda: precipitation of the base.— In cona sulphuric 
add: green, becoming blue and red on dilution.— Dyes : silk 
violet pink. 



Appearance of dyestuff : blackish gray powder.— In water : reddish 
violet solution. — In alcohd : magenta red colour with bluish red 
fluorescence.— On addition of hydrochloric add to the aqueous 
solution : colour becomes blue.— On addition of caustic soda to 
the aqueous solution: no change.— In cone, sulphuric add: 
bright green solution ; on dilution with water the colour becomes 
blue and then bluish violet.— Dyes : silk violet with a red fluor 
escence. 



I 
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To. 



Commercial Name. 



93 Mauve. 

Chrome Violet 
MauTeine. 

Obsolete names : 

Mauve Dye. 

Aniline-purple. 

Indisine. 

Anilelne. 

Violeme. 



94 



95 



Indazine M 



Metaphenylene 
BlueB. 

[a] 



Scientific Name. 



Salts of phenyl- and 
tolyl-safranines. 



Mixture of dimethyl- 

phenyl-safranine 

chloride and its 

dimethyl-amido- 

anilido derivative. 



Dimethyl-tolyl- 

diamido-tolyl* 

phenazonium 

chloride. 



Empirical Formula. 



Chiefly : 
C27H25N^C1 

or 



and 



Constitutional Formula. 



Lowest homologue: 
NH, [4] CeH3<[J j g [Jj>CeH, [4] NHC.H, 

A 



CI C,Hj 



,N, 



C,H,NH . C,H3<^>C,H3 . N (CH,), 



A 
1 C 

and 



CI C^Hj 



(CH,),N . ^.H^NHjc^H^N^cH, • N (CH,), 



'e^s" 



C^H^^N.Cl 



CI c 



6H5 (?) 



C7H7NH [4] C,H3<[ J j j; [2 j>C,H3 [4] N (CH3), 



A 



CI C7H7 



96 



i97 



)98 



Naphthazine 
Blue, [D.] [M.] 



Sodium salt of the 

disulphonic acid of 

dimethyl-/3-naphthyl- 

d iamido-/9-naphthyl- 

phenazonium. 



N, 



Ci,H,NH[4]C,H3<^.>CeH3[4]N (CH,), 



SOc 



l\ 



Indamine Blue 
B & B. [M] 



Paraphenylene 

Blue B. 

[Z?.] 

Fast New Blue 

for cotton. 

Indophenina 



(?) 



C.oH^.SOsNa 



Amido-dianilido- 

phenyl-phenazonium 

chloride. 



^80^24^5^^ 



C,H,NH [5]^ ^[1] N [1]^ ^^ 



A 



CI C,H, 



Uncertain. 



[ 233 ] 



hod of Preparation. 



ation of aniline (con- 
ng toluidine) in acid 
solution. 



a of 3 mols. of hydro- 
ie of nitrosodimethyl- 
upon 1 mol. diphenyl- 
[>henylene diamine. 



•n of hydrochloride of 
xlimethylaniline upon 
►-tolyl-m-phenylene 
diamine. 



n of nitrosodimethyl- 
e hydrochloride upon 
sulphonic acid of di-/3- 
^1-m-phenylene diamine. 



,ing amidoazobenzene 
large amount of aniline 
•chloride and stopping 
lelt at an early stage. 



Year of 
Discovery. 



1856. 



1888. 



1888. 



1892. 



Discoverer. Patents. 
Literature. 



W. H. Perkin. 

Eng. Pat. 1984»*. 

Proc. of Royal Sec 12, 718. 

J. Chem. Soc. 14, 282 ; 36, 717. 

Jahresber. 1869. 756 ; 1868, 420. 

Ann. (1864) 131, 202. 

A. SCHLUMBEROER. 

Ding. Pol. J. (1862) 164, 206. 

Fischer and Hepp. 
Ber. 21, 2620 ; 26, 1194. 



A. Weinberg. 

L. Cassella & Co. 

Eng. Pat. 6852». 

Am. Pat. 395300. 

DURAND, HUOUENIN, k Co. 

Ger. Pat. 47649*. 
J. Soc DyeFB & CSoloristo, 1889, 106. 

O. FiscHEB and Hepp. 

Ann. 262, 268 ; 272, 814 ; 286, 203. 

Ber. 26, 1196. 



A. Weinberg. 
L. Cassella & Co. 
Eng. Pat. 6862«. 
Am. Pat. 396300. 
Ger. Pat. 47549. 
Fr. Pat. 190091. 



Elsasser. 

Dahl & Co. 

Eng. Pat. 233265". 

Am. Pat. 498382**. 

Ger. Pat. 77227*. 

Fr. Pat. 233265". 



1888. 



of o-phenylene diamine 
lydrochloride of amido- 
azobenzene. 



1886. 



£. Ullrk'H. 

Chem. Ztg. 1890, 875. 

Meister, Lucius, k 

BrOnino. 

Eng. Pat. 16325* 

Am. Pat. 418916. 

Ger. Pats. 50534 k 60819*. 

Fr. Pat. 197490. 

Fischer k Hepp. 

Ann. 262, 256 ; Ber. 28, 2288 ; 29, 

368 ; 33, 1498. 



Dahl k Co. 

Eng. Pat. 10134*. 

Ger. Pate. 36899* ; 39763* ; 

430888^ ; 44406* ; 45803*. 

Fr. Baykr k Co. 

Ger. Pat. 63198. 

O. Fischer k E. Hepp. 

Ber. (1890) 23. 838. 

Other reftrences : 

Chem. Zeit 12, 1748. 

J. Soc. Chem. Ind. 1888, 661 , 

1889, 189. 



2 H 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyMtuff : reddiah violet paste.— In water : insoluble 
cold, sparingly soluble on boiling, with violet red colour.— On 
addition of hydrochloric add to the aqneoiu lOliitlon: no 
change.— On addition of caustic Boda to the aqneoiu solution : 
bluish violet precipitate.— In cone, sulphuric add : olive green 
solution ; on dilution with wat^r becoming green, blue, and finally 
reddish violet— Dyes : silk reddish violet. Is now only employed 
for whitening skein-silk, and for colouring postage stamps. 



Appearance of dyestuff : bronzy powder.— In water : blue solution. 
—In alcohol : easily soluble.— On addition of hydrodiloric add 
to the aqneons solution : no change.— On addition of caustio 
soda to the aqueous solution: blue precipitate.— In cone, 
sulphuric add : blackish green solution ; blue on dilution with 
water. — Dyes : cotton a dark reddish blue after mordanting with 
tannin and tartar emetic ; the colours are fkat to soap, alkalies, 
and acids. 



Appearanoo of dyestuff: dark powder.— In water: easily soluble 
with dull bluish violet colour.— In alcohol : easily soluble with 
blue colour.— On addition of hydrochloric add to the aqueous 
solution : colour rather bluer.— On addition of caustio soda to 
the aqueous solution: violet precipitate.— In oono. sulphuilo 
add : bluish gray solution ; dull blue on dilution with water.— 
After reduction with zinc dust: colour partially returns on 
exposure to air.— Dyes : cotton mordanted with tannin indigo 
blue shades of good fastness to soap, alkalies, and acids, 
moderately fast to light. 



Appearanoo of dyestuff: bronzy powder.- In water : blue solution. 
—On addition of hydrochloric acid : becomes bluer and precipi- 
tates.— On addition of caustic soda : rather duller solution.— In 
oono. sulphuric add : bluish green solution ; blue solution and 
precipitate when diluted.— Dyes: wool blue Trom an acid bath, 
fiftst to acids and alkalies, and toleiably fast to light. 



Indamine Blue R. 

Appearance of dyestuff: dark blue paste or powder. — In water: 
easily soluble, with bluish violet colour.— On addition of hydro- 
chloric add : solution redder.— On addition of caustic soda : 
dark reddish violet precipitate.— In cone, sulphuric add: blue 
solution ; on dilution redder and blue precipitate.— I^yes : tannin- 
mordanted cotton bluish violet. 



Appearance of dyestuff : durk [towder.- In water : blue solution.— 
In alcohol : blue solution.— On addition of hydrochloric add to 
the aqueous solution : no change.— On addition of caustio soda 
to the aqueous solution : violet precipitate.— In oono. sulphuric 
add : blue solution ; unchanged by dilution with water. — ^Dyes : 
cotton mordanted with tannin and tartar emetic blue ; the colour 
becomes darker and faster by subsequent oxidation on the fibre. 
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No. 



599 



600 



Commercial Name. 



Induline, 

spirit soluble.^ 

[K] [J?.] [By,] [IV,] 

Indoline opal. 

Fast Blue B, 

spirit soluble. 

[A.] [IF.] 
Indnline 3 B, 
spirit solubla 
Induline 6 B, 
spirit solubla 
Indnline 3 B opal 
& 6 BopaL 
Fast Bine B, 
spirit soluble. 

[A.] [IF,] 

Azine Blue, 

spirit solubla 

[JD.] 
Indigen D & F. 

[By.] 

Printing Blue. 

[A,] [C] [M.] 

Acetin Blue. 

[B.] 



Scientific Name. 



Mixtures of dianilido- 
amido-, trianilido-, 

and tetraanilido- 

phenyl-phenazonium 

chlorides. 



Nigrosine, 

spirit soluble. 

[A.] [B.] [TF,] 

Ooupier's Blue. 

Sloelina 

[B.S,8.] 

Spirit Black. 

Oil Black. 



Empirical Formula. 



Constitutional Formula. 



C3oH2,N,Cl 



CaeH^sN^Cl 



? 

83 
? 



^42^83^6^^ 



Mixtures of indulines 
(see above) with allied 
bases and fluorindines. 






CI G,K, 



=0=K=0- 

A 



C,H,NH-A=N 
C,H,NH 



NHC,H, 



CI C^H, 



C,H,NH-/N^N-/Np-NHC,H, 
CeH^NH-^^N-U-NHCeH, 

A 



CI C,K, 



601 



Indnline, soluble. 

Induline B & R 
Induline 3 R 
Induline 6 R 

[B.] [By.] [JV,] [C.R.] 
Fast Blue B & 3 B. 

Fast Blue 2 B, B, 
& 6 R [C] [fV.] [B.] 

[A.] [T.M.] [G.] [0.] 

Sloeline B.S. & B.S. 

[B.S.S.] 



Mixtures of the 
sodium salts of the 
sulphonio acids of 
the various spirit- 
soluble induunes. 



602 



Nigrosine soluble. 

[A.] [B.] [IF.] [C.R,] 

[K.] [Q.] [D.] 

Gray B & B. [/.] 

Bengal Blua 

[lb.] [K.] 



Sodium salts of 
sulphonic acids of 
spirit nigrosines. 



/ 



^ Thegenenl name oflDdnllneg wu applied by Caro to the prodacts formed by the action of aniline and aniline hydrochloride npon amidoasobe 
mo/j/ne or by oxirUtioD of O'smModiDbenrlMmine. The simplest technical Indnline la GaftHM)K^\ iaoft'So. 5Vrv \«>Uted by ^he method of Sng. Pat 
MJcobonc solution at 160*. 
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thod of Preparation. 



ting amidoazobenzene 
liline and aniline hydro- 
chloride, 
"ed shade indulines are 
by heating the mixture 
hort time only and at a 
jmperature (leo'-iyo'). 
uer shades 'are obtained 
re prolonged heating at 
ligner temperature, 
in-blue is a solution of 
aluble induline in acetin. 



Year of 
Discovery. 



1863. 



Discoverer. Patents. 
Literature. 



H. Caro. 

Roberts, Dale k Co. 

Eng. Pat. 3307«". 

Martius k Griess. 

Zeitschr. f. Ghem. 1866, 186. 

Stadeler. 

Ding. Pol J. (1865), 177, 395. 
Jour. f. Pk. Ghem. (1866) 96, 65. 

H. Caro. 

NeuM Handwdrterbncb d. 
(Hiemie. Fehling. Vol. 3, p. 789. 

HOFMANN & GeYGER. 
Ber. (1872)6, 472. 

Dechend k Wichelhaus. 

Ber. (1875) 8, 1609. 

O. N. Witt k E. Thomas. 

Eng. Pat. 1487«. 

Ger. Pat 17340 (lapsed). 

J. Ghem. Soo. (1888) 1, 112. 

Ber. (1888), 16, 1102. 

O. N. Witt. 

Ber. 0884) 17, 74 ; (1887) SO, 1588. 

O. Fischer k E. Hepp. 

Ann. (1890) 266, 288 ; (1891) 262. 
237 ; 266, 256 ; 272, 806 ; 286, 187. 

Ber. (1887) 20, 2479 ; 0888) 21. 

676, 2617 ; (1890) 28, 838 ; 26, 1194, 

1655: 28,2289: 28,861. 

J. Soc (}hem. Ind. 1887, 724 ; 

1888, 748 ; 1890, 001 ; 1891, 456 ; 

1892, 166. 

Eehrmann. 

Ber. 24, 2167 ; 28, 1548, 1716. 

NiETZKI. 

Ber. 28, 1857. 

Emphyment o/indvlinu di$9olved 

in cuxtinM for priwting : — 

C. SOHRAUBE. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat 6631». 

Am. Pat 362361". 

Ger. Pat. 37064». 

Fr. Pat 74993» 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearaaoe of dyestuff : bluieh black or brownish black powder.— 
In water: insoluble.— In aloohol: bluish violet solution.— On 
addition of bydroohlorlo add to the alooboUo lolatioB : colour 
becomes nearly pure blue.— On addition of caustlo soda to the 
alcoholic solution: dull red or reddish violet solution and precipi- 
tate.— In cone. BUlpburio add : blue solution ; violet blue pre. 
cipitate on dilution with water.— Employment : for the prepara- 
tion of the corresponding water-soluble colours. Also (mixed with 
chrysoidine, etc) for the preparation of black spirit- varnishes and 
polish. And dissolved in acetins, etc, for calico-printing. 



atinff nitrohenzene with 
), aniline hydrochloride, 
ind iron or copper, 
sating nitrophenol with 
ine and anilme hydro- 
chloride. 



186; 



I of cone, sulphuric acid 
:he various spirit-soluble 
ndulines (No. 599). 



1 of cone, sulphuric acid 
spirit-soluble nigrosines 
(No. 600). 



1867, 



COUPIER. 

Eng. Pat 3657*^. 

For Jluorindifus $u : 

FiscHEK k Hepp. 

Ber. 23, 2789 ; 28, 298 ; 29, 867. 

Kehrmann. 

Ber. 28, 1648, 1709. 



Coupier. 
Eng. Pat 3667<". 
Fr. Pat 77854<^. 



1867. 



COUPIKR. 

Eng. Pat. 3657*^. 



Beactlona ; very similar to the spirit iudulines, the solutions being 
blacker and duller.- Employment : for the preparation of corre- 
sponding water soluble colours by sulphonation. Also for colour- 
ing varnishes, polishes, lacquers, etc. 



Appearance of dyestuff: bronzy or blue black powder.— In water : 
easily soluble with bluish violet colour.— In aloohol : blue solu- 
tion.— On addition of bydrooblcric add to the aqueous solu- 
tion: blue precipitate.— On addition of caustic soda: violet 
solution.— In oonc sulphuric add : blue solution ; violet solution 
or precipitate on dilution with water.— Dyes : wool or silk blue, 
reddish blue, or bluish violet (according to the brand) from an 
acid bath. Tolerably font to light and washing but sensitive to 
alkalies. Wool is not dyod evenly. Used in silk dyeing and in 
the manufacture of inks. 



Appearance of dyestuff: coal block glistening lumps.— In water: 
blackish blue solution.— On addition of bydroohlorlo add : blue 
black precipitate.— On addition of caustio soda : solution much 
redder.— In cono. sulphuric add : indigo blue solution ; precipi- 
tate on dilution.— Dyes : silk and wool blue black fh>m an acid 
bath. 



ine. The limplMt induline (not prepared technically) is the anilidoaposafranine C24H18N4 of Fischer & Hepp f<vnn»l \s<s YsMb^kc^vv*'^^^:*::^^^'^^^'^^^ 
le AlodlplMiByl Blue was applied by Hoftnann and Geyger to an induUno prod\ic«di \>7 \»a.Ua^ «bX^V^!aKK^»tv•l«oA ^w^ ^sN\\iRk\c^^aw2«S*s^^»'^'^ 
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No. 


Commercial Name. 


•Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


603 


Indnline Scarlet 


Amido-ethyl-tolu- 

DaphthazoDium 

chloride. 


^l»"^18*^3^^ 




604 


Azocarmine G. 

[B.] 
Rosazina [P.] 


Sodium salt of 

phenylroflinduline- 

dlHulphonic acid. 


C«H.,NAOeNa, 

• 


IHsulphontc acid of: 

c,h,nh-Q=nII(J 

CI CjHg 

• 


605 


Azocarmine B. 

[B.] 
Bosindnline 2 B. 


Acid sodium salt of 

phenylrosinduline- 

trinulphonic acid. 


C^H„N,S,0^'«, 




606 


Bosindnline 2 Q. 
[K.] 


Sodium salt of 

rosindone-B-mono- 

sulphonic acid. 


C^jHijNjjSO^Na 


Sulphonic add of: 

A 

C.H, 


607 


Bosindnline 0. 
[K.] 


Sodium salt of 

rosiiidonc-N-irjono- 

sul phonic acid. 

• 


CjjH,jNj80^Na 




608 


Nentral Bine. 
[C] 

Aline Oreen B. 

[L] 


Dimetliylamido- 

phenyl-pheno- 

uaphthazonium 

cliloride. 


C^H^N.Cl 


(CH3),N[4]C,H3^ 


[2] N [2 J^ 10 « 
A 


609 


Dimethylamido- 

phenylaniido-i>henyl- 

pheiioiiaphthazonium 

chloride. 


C3oH.^N,Cl 


(CH3),N[4]C.H3^ 


r 
c 


j;[Jj>C,oH,[6]NHC 

A 
1 C^H, 


€10 


AitneOnenS. 
[L] 


Sodium salt of 

Azine Green 

gul phonic acid. 




• 
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ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 


ting azo derivatives of 
Bthyl-p-toluidine with a- 
Jiylamine hydrochloride. 


1892. 


C. SCHRAUBE. 

Bad. Anil, k Soda 

Fabeik. 
Eng. Pats. 10138" k 

10138a". 

Am. Pat. 533829". 

Ger. Pat. 77226". 

Fr. Pat 222863". 


Appearance of dyestuff: red powder.— In water: red solution.— 
In alcohol: orange red solation with yellow fluorescence. — On 
addition of hydroohlorlo add : no change.— On addition of 
oaustlo soda : tarry violet precipitate.— On addition of ammonia : 
no change.— In cona inlphurlc add : wine red solution ; green 
and then red on dilution.— Dyes : tannined cotton scarlet red. 
C^hlefly used in printing. 


on of faming sulphuric 
1 upon the rosinduline 
ned by heating benzene- 
•a-napnthylamine with 
line and aniline hydro- 
chloride. 


1888. 


C. Schraube. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pats. 15259* ; 6875" ; 

6640". 

Am. Pats. 428530 ; 430976 ; 

431404. 

Ger. Pat. 45370». 

0. Fischer k E. Hepp. 

Ann. (1890) 266, 240 ; (1891) 262, 

237. 

Ber. 21, 2617. 

J. See. Chem. Ind. 1888, 743 ; 

1889, 877 ; 1890, 68 ; 1891, 466 ; 

1892, 80. 

Kehrmann k Messinoer. 

Ber. 24, 684. 


Appearance of dyestuff: glistening red pa8te.—In water : sparingly 
soluble with bluish red colour.— On addition of hydroolilorlc 
add to the aqueous solTitlon : red precipitate.— On addition of 
oaustlo soda to the aqneous solution: no change.— In cona 
sulphuric add : green solution ; red precipitate on dilution with 
water.— Dyes : very level shades of bluish red upon wool and is 
employed as a substitute for archil. 


irsulphonation of phenyl- 
Inline or its disulphonic 
(No. 604) with fuming 
sulphuric acid. 


1888. 


Hepp. 

Bad. Anil, k Soda 

Fabrik. 

Eng. Pat 19167". 

Ger. Pat 68601". 

Kalle k Co. 
Am. Pat 466826. 


Appearance of dyestuff: red brown powder.— In water: easily 
soluble with bluish red colour.— On addition of hydroohlorlo 
aold: brown precipitate.— On addition of caustic soda: no 
change.— In cono. sulphurlo add : green solution.- Dyes : wool 
bluish red. Substitute for archil. 

• 


ting phenylrosinduline . 
ilphonio acid (No. 606) 
th water at 160^180^ 


1890. 


Hepp. 

Kalle k Co. 

Ger. Pat 67198. 


Appearance of dyestuff: scarlet red powder.— In water: scarlet 
red solution.— On addition of hydroohlorlo add : yellow pre- 
cipitate.— On addition of oaustlc soda : scarlet red precipitate.— 
In cono. sulphurlo add : dull green solution ; diluted somewhat 
and allowed to stand deposits golden yellow crystals.- Dyes : 
silk and wool from an acid bath orange red, fkirly fast to washing 
and of good fastness to acids and alkalies. 


ng phenylrosinduline-N- 
(uTphonic acid with water 
under pressure. 


1890. 


Hepp. 

Kalle k Co. 

Ger. Pat 72343. 

Fischer k Hepp. 

Ann. 286, 216. 


Appearanoo of dyestuff: red powder.- m water: orange red 
solution.— On addition of hydroohlorlo acid : yellow precipiute. 
—On addition of oaustlo soda : scarlet red soluble precipitate.— 
In cono. sulphuric add : dull green solution ; brownish precipi- 
tate on dilution.— Dyes : wool and silk scarlet Chiefly used for 
printing on wool and silk in discharge style. Fairly fast. 


iion of hydrochloride 
rosodimethylaniline upon 
myl-/3-naphthylamine. 


1882. 


0. N. Witt. 

Ber. (1888) 21, 723. 

L. Cassella k Co. 
Ger. Pat. 19224«. 


Appearance of dyestuff: dull brown powder.— In water: easily 
soluble with violet colour.— In alcohol : easily soluble with red- 
dish violet colour.— On addition of hydrochloric add to the 
aqueous solution : no change, rather bluer with a large excess.— 
On addition of oaustlo soda to the aqueous solution: violet 
precipitate.— In cona sulphurlo add : brownish violet solution ; 
violet on dilution with water.— Dyes : tannined cotton blue, not 
fest to light or soap. 


ion of hydrochloride of 
•sodiniethylaniline upon 
{)-diphenylnaphthylene 
diamine. 


1889. 


F. Bender. 

A. Leonhardt k Co. 

Eng. Pat 3098". 

Ger. Pat. 54087®. 

The Dyer (1890) 10, 70. 

J. Soc. Dyen and Colorists, 

1892, 80. 


Appearance of dyestuff: dark green powder.— In water: green 
solution.— In alcohol : green solution.— On addition of hydro- 
ohlorlo add to the aqueous solution: green precipitate— On 
addition of oaustlo soda to the aqueous solution : green precipi- 
tate.— In cone, sulphuric add: brownish solution; green on 
dilution with water.— Dyes : tannin-mordanted cotton dark green. 
Tolerably fast to washing and light. 


honation of Azine Green 
(No. 609). 


1890. 


F. Bender. 

A. Leonhardt k Co. 

Ger. Pat. 58576". 


Appearance of dyestuff: blackish powder.— In water: blue green 
solution.- In alcohol : nearly insoluble.— On addition of hydro- 
ohlorlo add or oaustlo soda: nearly unchanged. — In cono. 
sulphurlo add : bluish violet solution ; on dilution brownish 
and then bluish green.— Dyes : wool from an acid bath bluish 
green fast to light. 
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No. 


Commercial Name. 


m 

Scientific Name. 


Empirical Formula. 


Constitutional Formula. 


611 


Basle Bine B.* 
[D.H.] 


Dimethjlamido- 

tolylamido-tolyl- 

phenonaphthazonium 

chloride. 


CjjH^N.Cl 


(CH,),N [4] C,Hg<[^] 5! [ij>Ci»Hj [7] NH • C,H. 

A 
Cl CjOj 


612 


Basle Bine S. 
[RK] 


Sodium salt of 

Basle Blue sulphonio 

acid. 


• 




613 


Paraphenylene 
Violet. 

[JD.] 








614 


MagdalaBed. 

Naphthalene Bed. 

Naphthalene Bese. 

Naphthylamine 

Pink. [D.K] 

SndanBecL 


Mixture of amido- 

naphthyl-naphthazon- 

mm ohlonde and 

diamido-naphthyl- 

naphthazonium 

chloride. 


and 

c«,H„N,a 

• 


Cl Ci,H, 
and 

H,N-jJtN-()-NH, 

A 
Cl C,„H, 


615 


Milling Blue. 


Sodium salt of a 

sulphonic acid of 

diphenyl-diamido- 

pnenyl-naphth- 

azonium chloride. 




Sulphonic acid of: 

A ' 

Cl C,H, 


616 


Flavinduline. 
[B.] 


Phenyl-phenanthra- 
phenazonium chloride. 


C2eH„N,Cl 


Cl C,H, 



ZVL OXAZINE 



No. 



617 



Commercial Name. 



Capri Bine G N. 

[L.] [By.] 



Scientific Name. 



Zinc double chloride 

of dimethyldiethyl- 

diamido-toluphen- 

oxazonium chloride. 



Empirical Formula. 



C^H^NjOCl 



Constitutional Formula. 



(CH3),X[4]C.,H, 




[1] 
N 






* Bade Blue BE. [D.IT.] is the oorrMpondlng oompoDDd flrom 



[ 239 J 



ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reasents. Shade and Dyeing Properties. 

Method of Employment. 


ion of hydrochloride of 
)6odimethylaniline upon 
7 )-ditolyInaph thylene 
diamine. 


1886. 


J. Annaheim. 

Ber. (1887) 20. 1871. 
L. DURAND & HrOUENIN. 

Eng. Pat. 14283" 
Am. Pat. 369764. 
Ger. Pat. 40886". • 
Fischer & Hkpp. 

Ann. 272, 325. 


Appearance of dyestuff: brown cr>-stallino powder.— In water: 
bluish violet solution.— On addition of bydrochlorto add to the 
aqueous solution : blue precipitate.— In oona sulphuric add : 
greenish brown solution ; on dilution with water the colour 
becomes green, then violet, and finally gives a bluish violet pre> 
cipitate.— Dyes : cotton mordanted with tannin and tartar emetic 
blue. 


>honation of Banle Blue 
(No. 611). 


1890. 


DUIIAND, HUOUENIN, k Ct). 

Ger. Pat. 68363". 
Fr. Pat. 178364. 


Appearance of dyestuff: coppery powder.— In water: easily 
soluble.- In cone, sulphuric add: yellow solution. —Pyes : 
wool and silk blue firom an acid bath. 


ng amidoazonaphthalene 
zeneazo-a-naphthylamine 
hi /7-phenylene diamine. 


1888. 


Daul k CJo. 

Ger. Pats. 45803, 57346, k 

69096. 


Appearance «f dyestuff: dark violet powder.— In water: violet 
solution.- On addition of hydrochloric acid to the aqueous 
sdutlcn: colour becomes redder.— On addition of caustic soda 
to tlie aqueous solution : brownish violet precipitate.— In cone, 
sulphuric add : green solution.-Dyes : tannin-mordanted cotton 
violet Fairly fkst to light, washing, alkalies, and acids. 


kting a-amidoazo-uaph- 
le with a-naphthylamine. 


1868. 


SCHIENDL. 

A. W. UOFMANN. 
Ber. 0809) 2, 874, 412. 

P. Julius. 

Ber. 0886) 19, 1865. 

Ger. Pat. 40868". 

Eng. Pats. 225" k 2296". 

0. MttHLHAUSER. 
Chem. Ztg. 1898, 497. 


Appearance of dyestuff: dark brown powder.— In water : sparingly 
soluble on boiling.— In alcohd : red solution with splendid red 
fluorescence.— On addition of hydrochloric add to the aqueous 
KflutlOB : colour becomes rather bluer.— On addition of caustic 
soda to the aqueous soluticn: reddish violet precipitate.— In 
cone, sulphuric add : grayish violet solution ; violet red pre- 
cipitate on dilution with water.— Dyes : silk from a " killed " soap 
bath pink with a slight fluorescence. 


lonation of the naphtha- 
im chloride obtained by 
g benzeneazo-a-naphthyl- 
3 with a-naphthylamine 
Dohloride and aniline, or 
neazo-phenyl-a-naphthyl- 
B with phenol at 120'' to 
150'. 


1890. 


Hepp k Much ALL. 

Kalle k Co. 

Ger. Pats. 62179 k 63181. 


Appearanceof dyestuff: bronzy powder.— In water: blue solution.— 
On addition of hydrcchlorfo add : blue predpitate.— On addition 
of caustic soda : blue black solution.— In cone, sulphuric add : 
blue green solution ; blue on dilution.— Dsres : chromed wool blue. 


•n of phenanthraquinone 
o-amidodiphenyiafnine. 


1893. 


SOHRAUBE. 

Bad. Anil, k Soda Fabuik. 

Eng. Pat. 18874". 

Am. Pat. 543784". 

Ger. Pat. 79570". 

Fr. Pat. 222863". 


AppoanuM of dyestuff : orange powder.— In water : orange yellow 
solution.— On addition of hydrochloric add : little change.— 
On addition of caustic soda : grayish green precipitate, becoming 
grayish yellow.— In cone, sulphuric add : bluish red solution ; 
yellow on dilution.— Dyes : tannined cotton yellow. Especially 
suitable for printing in discharge styles. 



)nRINa BIATTEB& 



ethod of Preparation. 



ndensation of nitroso- 
;hylaniline with diethyl- 
m-amidocresol. 



Year of 
Discovery. 



Discoverer. Patents. 
Literature. 



1890. 



Bender. 

A. Leonhakdt k Co. 

Eng. Pats. 13565" k 18623". 

Am. Pat. 494838. 

Fr. Pat 211035. 

Ger. Pats. 62367" ; 63238" ; 

69820" ; k 71250. 

MoHLAU, Klimmer, k Kahl. 

Z. Farb. Chem. 1902, 818. 



lethylaciline, and dyen purer and hln<>r shadf^s. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 



Appearance of dyestuff: gnn^n ^liii^ning cr^-Htals.— In water or 
alcohol : blue solution.— On addition of hydrochloric add : red 
solutiim.— On addition of caustic soda : no change.— In cone, 
sulphuric add : green solution in thin layere, red in thick ; red 
solution on dilution.— Dyes : tannined cotton greenish blue, fkst 
to light and wsMhing. 



[ ^40 ] 



Nh 



I 't«(Ui«l(-h«|i4| hiHItM. 






01^ 






\iMt 



ft4t 



f«XU 



l>U'} 



tiJi 



tVAli 



02U 



OAlldoyAiiiiia 
DH * M. 

rMt Violat 
I /I.//. I 

V AH 












Hriuiitlhi'. NAIIKt. 



I'lmailily rliffiftlltyl- 

ijiiilliiflo Uiluplien- 

finiixiifiiinfi chloridf^ 

4iiil hoiiiologuuM. 



BlU0 1000. 

I)aap Blue 

extra B. 

Violet Moderns 

DM] 



Aiiniuiiiiurii maU of 

till* Hllllilioliin w'Ul of 

(liititiUiylphttnvl- 

ili(iiiii<lo-(ixy-|irtuii- 

OXttXOUU. 

(•,„ll.j«N,M()„ 

hiiiiotiiyUmUlo- 
iliiuy )ilittim]foxouiuni 

OMilHixyUttt, 
(HH U iho bUulphitt' 



Huli^hoiiio »eul8 of 



N itro-callocyanine- 
sulpnonic acids. 



Gallocyanine* 
sulphonic acid. 



Leuco-gallocyanines. 



Prune, pure. 

I KM.] 

PArme B. [K.S.] 



I 



Methyl ether of 
gallocyanine. 



Knijiirirtal Formula. 



Constitutional Formula. 



For instance : 



[1] 



(ChS5^[?]}^A^[2]>C,H3[4]NH, (?) 



(CH3),N[4]C,H, 




[1] 

N 






C,H. 



6] NHC^H^ . SOjNH^ 
4] OH 

'3]0 

I 



^'la^^ia^'A 



[1] 

N 



(CH3),N[4]C,H3<^[2] 




C,H 



[6] CO.,- 
4] OH 
31 OH 



CioH^^NACl 



[1] 
R.,N [4] CeH3<^JS>CeH. 

[2] 



6 
4 

^31 



COR 

OH 

OH 



[1] 

N 



(CH3),N [4] C,H3<^[2] 

^0 




C,H 



01 



CO5CH3 

OH 

OH 



[ 241 ] 



)t]iod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


isation of nitroso-dialkyl- 
ido-jy-creaol with meta- 
[lines or para-diamines. 


1892. 


Bender. 

A. Leonhardt k Co. 

Eng. Pats. 1390" k 21164« 

Ger. Pats. 74918« ; 76234" ; 

k 76243". 

Fr. Pat 224047. 


Mark BBS, 

Appearance of dyestnff: green powder.— In water : blue solution. 
—On addition of by drocblorlo add: dark brown solution.— On 
addition of oanstio soda : brown precipitate.— In oono. snlphnrlo 
add : green and violet red dichroic solution ; brown on dilution. 
—Dyes : tannined cotton blue fast to light and washing. 


ing gallocyanine hydro- 
ride with aniline, and 
onation of the product. 


1889. 


Hagenbuch. 

Sandoz k Ck). 

Ger. Pat 66942. 


Appearanoe of dyestnff: olive* brown powder or dark paste.— In 
water : blue violet solution.— On addition of hydroohlorlo add : 
redder solution and dark flocculent precipitate.— In oono. snl- 
phurio add : reddish violet solution ; dark blue precipitate on 
dilution.— Dyes : chromed wool indigo blue shades fast to light 
and milling. Employed in calico printing with a chrome mordant. 


Dn of nitroso-dimethyl- 
ne hydrochloride upon 
kllic acid in alcoholic 
solution. 


1881. 


H. KOCH LIN. 

Ger. Pat. 19580". 

Eng. Pat 4899". 

Am. Pats. 263721 k 267498. 

Men. Scieo. (1888) [8] IS. 202 

BaU. de Malhouae (1888) 63, 206. 

&. Nietzki k R. Otto. 

Ber. 21, 1784; 26/2994. 

J. Sec. Chem. Ind. 1888, 650 ; 

1898, 187. 

Z. Farb. Chom. 1902, 244. 


Appearanoo of dyestnff: usually a greenish gray paste ; when dry a 
bronzy powder.— In water : insoluble.— In aloohol : bluish violet 
solution.— On addition of hydrootalorlo add to the paste : pale 
magenta red solution.— On addition of oaustio soda to the 
paste : reddish violet solution.— In oono. snlphnrio add : com* 
flower blue solution : magenta red on dilution with water.— 
Employment : dyes chrome mordanted wool bluish violet, and is 
employed in printing upon chrome mordanted wool and cotton. 
Fast to light, soap, and acids, less fast to alkalies. 


ion of sulphites upon 
irious gallocyanines. 


1898. 


De la Harpe k Vaucuer. 

DURAND, HuGUENIN, k CJo. 

Eng. Pat 6066". 
Am. Pats. 613578 k 638576. 

Fr. Pat 275798". 
Ger. Pats. 104626 k 106736. 


Appearance of dyestnff: greenish gray paste. -On addition of 
oaustio soda: brown solution, becoming blue by oxidation.— m 
oona snlphnrio add: pale brownish red dichroic solution, 
becoming blue on addition of an oxidising agent— Dyes : violet 
to greenish blue shades upon a chrome mordant Employed also 
in calico printing. Colours fiut and readily dischargeable. 


tion of sulphites upon 
iyanine-sulphonic acids. 


1900. 


De la Harpe, Vaucher, 

k LOR^AN. 
DURAND, HUGUENIN, k Ck). 

Eng. Pat 6066". 
Am. Pats. 618578 k 638576. 

Fr. Pat 276798". 
Ger. Pats. 104625 k 105736. 


Appearanoo of dyestnff : paste.— In water : olive solution.— In 
oanstio soda : brown solution, becoming blue by air oxidation.— 
In oona snlphnrio add : pale bordeaux red dichroic solution.— 
Dyes : flut blue shades upon a chrome mordant Used in printing. 


ion of nitric acid upon 
Indalizarine. 




De la Harpe k Lor^tak. 

DURAND, HUOUENIN, k Co. 


On addition of hydroohlorio add : precipitate.— In oona snlphnrio 
add: dark reddish violet solution.- Dyes : chromed wool fkst 
green. 


tion of dialkylamido- 
inzene upon derivatiyes 
of gallic acid. 


1894. 


J. BlERER. 
DURAND, HuOUENIN, k Co. 

Eng. Pats. 10333»* k 14137»^ 
Am. Pats. 634809 k 643875. 

Fr. Pat 227509". 

Ger. Pat 80434»*. 


In water : blue solution.— In oono. snlphnrio add : blue solution. 
—Dyes: chromed wool blue. 


deduction of various 
gallocyanines. 


1898. 


De la Harpe k Vauchei:. 

DURAND, HuOUENIN, k Co. 

Eng. Pat 21415". 

Am. Pat 629666. 

Fr. Pat 280176. 

Ger. Pat 108560". 


In water : pale-green blue solution.— On addition of hydroohlorio 
add: violet.— On addition of oaustio soda: solution rapidly 
becomes bluish violet by air oxidation.— m oono. snlphnrio add : 
pale red dichroic solution ; becomes blue on adding an oxidising 
agent.— Employment : gives in dyeing and printing blue to violet 
shades upon a chrome mordant which are readily dischargeable. 


>n of nitroso-dimethyl- 
ne hydrochloride upon 
ithyl ether of gallic acid. 


1886. 


A. Kern. 

Eng. Pat 5953»'. 

Am. Pat 396574. 

Ger. Pat 4578687. 

R. Nietzki k R. Otto. 

Ber. 21, 1742 ; 25, 2994. 

MdHLAU k Klimmer. 

Z. Fsrb. Ohem. 1902, 68. 

2i 


Appearance of dyestnff: brown glistening crystals, or dark brown 
powder.— In water: easily soluble.- In aloohd: bluish violet 
solution.— On addition of hydroohlorio add to the a<ineons 
solution : colour becomes magenta red.— On addition of oanstio 
soda to the aqueous solution : bro¥m precipitate which dissolves 
in excess to a violet solution.— In oono sulphurio add : corn- 
flower blue solution ; magenta red on dilution with water — ^Dyet: 
tannin mordanted cotton, or chrome mordanted wool or oottoo» 
bluish violet Chiefly used in calico-printing. 
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mensiaJ Xaatt. > Scientific Name. 



Empirical Formula. 



C!oii8titutional Formula. 



:<?-] [Bf-] 



le 2 S. [DM.] 



Msyaniiie Va 
[DJ£.] 



Msyanine TV. 
[D.K] 



Dcyanine TO. 
[D,H.] 



Jlaziiie A. 
[D.H.] 



nilic Violets 
t R [D.H.] 
iniUc Violet 
fl. [RK] 



Lanilic Blue 
[D,H,] 

uiilic Indigo 
' and PS. 

[RH.] 



Amide of 
gaUocyaniue. 



Ci5HhN30,C1 



[1] 



(CH3),X[4]C«H3<^[2] 




CeH 



6 

41 



CONHj 

OH 

OH 



CI 



Amide of diethyl- 
gallocjanine. 



C„K^^fifil 



Diethylamido-diozy- 

phoDoxazino-oxy- 

phenyl ether. 



CjgHggNgOg 



Sul phonic acid of 

dietnylamido-oxy- 

phenoxazone-oxy- 

phcnyl ether. 



Diethylamido-oxy- 

phenoxazone-oxy - 

phenyl ether. 



^22^20^6^2 



Anilides of dimethyl- 

and diothjl-gallo- 

cyanmes. 

(The mark BS is the 

bisulphite compound.) 



(C2H^2N[4]CeH3<^[2] 

^0 

CI 




CH- 



6 
4' 
3' 



CONHj 

OH 

OH 



H 

N 



(C,H^,N[4]C«H3. 



^^v^ f[6] 

[l]^CeH » [41 





[2] 



OC^H^ . C 

OH 

OH 



[1] 

N: 



(C2H^,N[4]CeH3<^[2]^ 



C,H. 



O 

L 



6 

41 



OC^H^ . C 

OH 

O 

I 



Alk.N[4]CeH 



6**3 




[1] 

N: 

[2] 


I 




CeH. 



6 
4 
31 



CONHCei; 

OH 



I 
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od of Preparation. 



of nitroso-dimethyl- 

hydrochloride upon 

! acid, and conversion 

bisolphite compound. 



I of nitroso-diethyl- 
or diethylamido-azo- 
e upon the amide of 
gallic acid. 



of resorcin upon the 
canine from diethyl- 
ne and gallic acid. 



ation of Phenocyanine 
681) by heating with 
sulphites. 



ion of Phenocyanine 
(No. 629) by air. 



lation of ffallocyanine 
•naphthol-sulphonic 
acid S. 



of nitroso-dimethyl- 
byl-aniline upon the 
iae of gallic acid. 



of aniline upon Gall- 
olets R & B (No. 633). 
id PS is the sulphonic 
I of the product.) 



Year of 
Discovery. 



1889. 



1893. 



1893. 



1893. 



1893. 



1893. 



1889. 



1889 & 
1890. 



Discoverer. Patents. 
Literature. 



J. R. Geioy. 

Eng. Pat. 2941». 

Am: Pat 410733. 

Ger. Pat. 48996* 

J. See. Dyera4k OoloriBte, 1880, 17a 



BlEBER. 
DUBAND, HUOUENIN, k Go. 

Eng. Pats. 14137" & 10333»*. 

Am. Pat. 534809. 

Ger. Pat 76937". 

Fr. Pat 227609. 



Db la Harpb. 

DURAND, HUGUBNIN, k Go. 

Eng. Pats. 24802» A; 16064»*. 

Am. Pat 555331. 

Fr. Pat 231216»*. 

Ger. Pats. 77542 k 79839. 

MoHLAiT k Klimmbb. 

Z. Farb. Chem. 1002, 65. 



De la Harpb. 

DURAND, HuOUENIN, k Ck). 

Eng. Pats. 24802^ ; 15064^ ; 
k 16301". 

Am. Pat 585934. 
Ger. Pats. 77452» k 84775" 

Fr. Pat 231216»*. 



Db la Harpb. 
DuRAND, HuouBNnr, k Co. 
Eng. Pats. 24802" k 16064". 

Am. Pat 585934. 

Ger. Pat 77452". 

Fr. Pat 231216". 



Db la Harpb. 
DURAND, HirouBNiN, k Co. 
Eng. Pats. 24802" k 16064". 

Am. Pat 531148. 
Ger. Pats. 77452" k 79839". 

Fr. Pat 231216". 



J. MOHLER. 

SooiftTii POUR l'Industrie 

Chimiqub X Basle. 

Eng. Pats. 11848" k 15360". 

Am. Pats. 420164 ; 440359 ; 

k 451602. 

Ger. Pat. 60998". 

NiETZKI AND BOS8I. 
Ber. 25, 2995. 



J. MoHLBR k C. Mayer. 

DURAND, HuOUENIN, k Co. 

Eng. Pat. 583»i. 

Am. Pats. 444588 k 461602. 

Fr. Pat 199850. 

Ger. Pat 56991. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 



Appearance of dyostnff: light gray paste.— In water: sparingly 
soluble with pale bluish colour.— On addition of hydrodhlorlo 
add : dissolves more readily, solution wine red.— On addition of 
oanstlo loda : deep bluish violet solution.- In oona lulidinrlo 
aoid : violet gray solution ; wine red on dilution with water. — 
Dyes : chrome mordanted wool blue. Also used in calico-printing. 



Appearance of dyettuff: greenish black powder (Oelestine Blue) or 
thin brown paste (C!oreine).— In water : reddish violet solution ; 
on great dilution blue.— In alcohol : blue solution.— On addition 
of hydrochloric add: magenta red solution.- On addition of 
caustic icda : blue violet solution. —In cona inlphuric add : 
cornflower blue solution; magenta red on dilution.— Dyes : chromed 
wool bluish violet ; tolerably fast to light, milling, acids, and 
alkalies. 



Appearance of dyestoff : greenish yellow paste or greenish solution. 
—In water : easily soluble.— In aqueous alkalies : brown solu- 
tion, rapidly becoming blue in the air.— In cone, sulphuric add : 
pale brown solution, which slowly becomes blue by oxidation. — 
Employment : in printing on cotton with a chrome mordant it 
gives a fine fast blue. 



Appearance of dyettuff: powder or paste. —In water: blue solution. 
—On addition of hydrochloric add: precipitate.— In cone, 
sulphuric add : blue solution.- Dyes : chromed wool and silk a 
Cut blue, and also chrome mordanted cotton. Employed in 
printing, and in cotton and wool dyeing. 



In water : sparingly soluble.— On addition of caustic soda : blue 
solution.— In cone, sulphuric acid : blue solution.— Dyes : chrome 
mordanted cotton Ikst blue. 



Appearance of dyestuff: black paste.— In water: soluble.— In 
aqueous alkalies : violet solution.— On addition of hydrochloric 
add: precipitate and red solution.— In cona sulphuric add: 
blue solution ; violet solution and violet precipitate on dilution. 
— Dyes : chromed wool indigo blue, fkirly fast to light, milling, 
washing, alkalies, and acids. Also employed in printing. 



Mark BS. 

Appearance of dyestuff: black fluid paste.— In water or alcohol : 
very sparingly soluble, with a blue colour.— On addition of 
caustic soda to the aqueous or alcoholic soluUcn : bright bluish 
violet colour.— In cone sulphuric add : grayish red solution ; 
dull claret on dilution with water.— Dyes : metallic mordanted 
wool or silk, shades of violet redder than gallocyanine ; direct ttom 
an acid bath bluer shades. 



Appearance of dyestuff: blue paste with coppery reflection.— In 
water: P is insoluble, PS gives an indigo blue solution. — On 
addition of hjrdroChloric add to the aqueous solution of the 
P8: dark brown precipitate.— On addition of caustic soda: the 
PS gives a bluish violet solution.— In cone, sulphuric add: the 
PS gives a brownish violet solution ;.on dilution a brown precipi- 
tate.— Employment : the P gives an indif^o blue upon a chrome 
mordant, the PS dyes silk and wool either fyoiii nu acid lath or 
upon a chrome mordant. 
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9o, Oymmemal "Svae. 



fM Oallanilie Qraen. 
[JUL] 
Fact Oreen G. 
[DJL] 



«9« , Careina AB ft AB. 

[IlIL] 



637 



Scientific Name. 



BMorcin Blue. 

[A/.] 
Hitrofo Blue. 

[Af.] 
(On the fibre.) 



038 



039 



Fluorescent Blue. 

[/.] 
Besorcin Bine. 

[K.S.] 
Iris Bine. 

[li.] 



lieldola'B Bine. 
New Bine. 

m [0.] [%] [CM.] 

Naphthylene Bine 
B in crystalB. [By.] 
Fast Bine B, 2 B, 
ft 3 B for cotton, 
IncrsratalB. [/<.][A/. 
Cotton Bine B. 

[R] [/>.] 
Fast Navy Bine 

B. [0.] 

Fast Navy Bine 

BM ft MBl [K.] 

Naphthol Bine B 

ftD. 



e^io 



New Bine B or G. 

[C] [L] [T.M.] 

Fast Bine 2 B 

for Ootton. 

[A.] [P.] [KX] 

Fast Ootton Bine 

B. [M.] 

Fast Navy Bine G 

[O.l BM ft GM 

[K.] 

Metamine Bine 

B ft G. [L.] 

Naphthol Bine B. 



Tannin compound of 

dimethylamido- 

phenoxazone. 



Ammonium salt of 
tetrabromoreaorufin. 



Zinc double chloride 
of dimothylamido- 

naphtho-phen- 
oxazonium chloride. 



Empirical Formula. 



Dimethylaniido- 

dimcthylamido- 

anilido-naphtho- 

phonazoxonium 

chloride. 



C,jH,Br,N,03 



Constitntioiial Fonnnla. 



[1] 

N 



(CH,), N [4] C,H3^[2]^^,H3 [4] 



Br 



Br 



bAAnA/ 



—OH 
Br 



Cj,H,,N,OCl 



C26H25N4OCI 



ci 



N(CH3)5 



N(CH3)2CgH^ . NH 



Cl 



N(CH,), 
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athod of Preparatioii. 



tion of GalUnilic Indigo 
PS (No. 634). 



ag Coreine 2 R (No. 628) 
lulme, and sulphonation. 



on of nitroso-dimethyl- 
Qine upon resorcin in 
lence of tannin (on the 
fibre). 



Year of 
Discovery. 



1895. 



1894. 



1898. 



»mination of resomfin, 
ned by heating nitroso- 
"cinol with resorcinol in 
ce of cone solphuric acid. 



on of nitroso-dimethyl- 
ine hydrochloride upon 
/3-naphthol. 



denaation of Meldola's 
No. 639) with dimethyl- 
•phenylene diamine. 



1880. 



1879. 



1889. 



Discoverer. Patents. 
Literature. 



Behaviour with Reasents. Shade and Dyeing Properties. 

Method of Elmployment. 



Brack. 

DURAND, HUOUENIN, k Co. 

Fr. Pat. 251086. 
Ger. Pat. 86415»*. 



DUBAND, HuOUENIN, k Ck>. 

Eng. Pats. 10333»* k 3864»». 

Am. Pats. 534809 k 543375. 

Fr. Pats. 242956 k 227509. 

Gter. Pats. 80434»* k 87935»*. 



Ullrich. 

MsisTER, Lucius, k 

Brunino. 

Eng. Pat 6050». 

Am. Pats. 676570 k 710940. 

Ger. Pats. 103921" k 

108779". 

Fr. Pat 276555 k addition. 



Appeanmoe of dyastoff: dark brown paste or bronzy powder.— In 
water : easily solnble with bluish green colour.— Oil addition of 
hydroohlorio add : dark blue precipitate.— On addition of caustlo 
ioda : violet solution ; with excess a bluish green precipitate. — 
In oono. snlphnrlo add : crimson red solution ; brown predpitate 
on dilution.— Dyet : chromed wool green. 



Appaanmoe of dyestnff: black paste.- In water : blue solution.— 
On addition of hydrodilorlo add : AB gives a brown precipitate, 
AB a reddish violet precipitate.— In oono. inlphurlo add: reddish 
violet solution; carmine red on dilution. —Bmployinent: dyes 
chromed wool blue tolerably fast to light, washing, milling, acids, 
and alkalies ; chiefly used for printing. 



Bmploymeiit * produced on the fibre it gives indigo blue shades. 



P. Weselskt k R. Benedikt. 

Moo. t Ohem. 6, 606 ; Ber. 18, ref. 

76 ; Ann. 162, 278. 

Bindschbdler k Busch. 
Ger. Pat 14622» (expired). 

Eng. Pat 9398*. 
H. Brunner k Gh. Kramer. 

Ber. 17, 1847, 1867, 1875. 
R. NiETZKI, A. DiBTZE, k 

H. Maokler. 

Ber. 22, 8080. 

J. Soc. Chem. ind. 1890, 489. 



R. Meldola. 

Ber. 0879) 12, 2065. 

A. Bsrnthsen. 
Veih. HeidL (1886) S, 5, Heft. 

F. Rbvekdin k E. N6ltino. 

Snr la constitntion de la naphta- 

line et de sea dMv^s, page 72. 

R. NiETZKi k R. Otto. 

Ber. (1888) 21, 1745. 

O. N. Witt. 

Ber. (1890) 23, 2247. 

R. NiETZKI k A. BOS8L 

Ber. 26,2994. 



M. Hoffmann k 

A. Weinberg. 

L. Cassrlla k Ck). 

Ger. Pat 56722. 

O. N. Witt. 

Oer. Pat. 61662. 

Ber. 28, 2247. 



Appearance of dyestoff: brownish red solution filled with small 
green crystals.— In boiling water : reddish violet solution with 
green fluorescence.— On addition of hydroohlorlo add to the 
aipiBOiu Mlntlon : yellowish brown precipitate.— On addition of 
oanstlo loda to the aqneoiu loliitlon : no change. —In oono. 
■nlphurio add : the dry dyestulT giv«i a blue solution, which on 
dilution with water first becomes violet and then deposits a red> 
dish brown precipitate.— By ilno duft and oanatlo loda: de- 
colorised ; the decolorised solution becomes blue on exposure to 
air.— Dyei : silk and wool blue with a brownish fluorescence. 



Appeanmoe of dsreftnff: dark violet bronzy powder, or crystals ; the 
powder is excessively irritating to the mucous membrane.— In 
water: easily soluble with bluish violet colour. —In alcohol: blue 
solution.— On addition of hydrochloric add to the aqneoiu 
Mlntlon: the violet solution becomes blue.— On addition of 
caustlo loda to the aqneova lolntlon: brown precipitate.- In 
cone, inlphnrlc add : blackish green solution ; blue on dilution 
with water. — Dyet: cotton mordanted with tannin and tartar 
emetic indigo blue. Tolerably fast to lifiht, air, acids, and soap, 
but not to alkalies. Used as a substitute for indigo and for 
topping vat bluet. 



Appearance of dyettnff: dark violet powder.— In water: easily 
soluble with blue colour.— In alcohd : blue solution.— On addition 
of hydfochloric add: dull violet solution.- On addition of 
canatic loda: brown precipitate. — In cone, rolphorlc add: 
dirty green solution ; on dilution dull violet and then blue.— 
Dyei : cotton mordanted with tannin and antimony blue. 
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i<>. 



n 



rornTTHMH'Ml NftW<*. 






S<»ion(ific Nftmo. 



I'-i 



IVtfAmrthyMUraido- 

MAphtho-phen- 
)i9x)\onium chloride. 



Empirical Formula. 



Cj,H«N,OCl 



Constitational Formula. 



--I 






! Diethykiiamido- 
\ BaphVho-phen- 
azoxoniom sulphate. 



&5 






Diethylbenzyl- 

diamido-naphtho- 

{kheiiazoxonium 

chloride. 



(Cs,Hj^,0),SO, 






Dimethylamido- 

oxy-naphtho- 

phenazoxonium 

chloride. 



^jt^*" wf^*^ ^^ 



"h. 



Probably dimethyl- 
phenyl-diamido-oxy- 

naphtho-phen- 
jtioxonium chloride. 



^^^^ i Dioxynaphth- 
AlfiNt^*^'*'^^ *ijaoxonium8Uiphonate 



• I 



Al«»»«f^ 



Dioxyiiaplith- 
azoxoniiim sulphonate 





Tu 



C27H26N3OCI 




(CHj^,X-lJCo^Q-N(CH3)2 

CI 






N(C,H^, 



^18^15^2^2^ 



CgoHiiNOflS 



C,H5.CH,.NH 




=oiy-N(C2Hj2 
CI 



HO— 



ci 



N(CH,)s 



Probably : 

C,H5NH-JJ=0-^_N(CH3) 

CI 






HO— I J=<) 
HO^ 




SO 



3 



C.^H„NO,S 




UucertaiiL 
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ethod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


Q of dimethvlamine upon 
>la*8 Blue (No. 639), and 
ubaequent oxidation 


189a 

• 


M. Hoffmann k 

A. Weinbebo. 

L. Cassella k Co. 

Eng. Pat 6946». 

Ger. Pat. 54668» 

C. C. SOHLABB. 
Chem. Zeit. (1891) 15, 1S81, 1887. 

J. Sec. Chem. Ind. (1892) 25. 
8oc Dyers k Coloriato 1898, 15. 


Appeanmoe of dyostuff: greeniBh gray powdej*.— In water: blue 
solution.— In alcohol: greeniBh blue solution.— On addition of 
hydroohlorio add to the aqneons solution : no change, brown 
with ezoaes.— On addition of oanstio soda to the aqueous 
solution: blniah black precipitate.— In oono. snlphurlo add: 
reddish brown solution; dull green and finally pure blue on 
dilution with water.— I^es: cotton mordanted with tannin a 
very greenish blue, Ikst to light and washing; sillc trom a 
" IciUed " soap bath a beautiftd blue fkirly fiist to light 


don of nitroso-diethyl- 
ido-phenol hydrochloride 
)on a-naphthylamine. 


1888. 


Th. Reissio. 
Bad. Anil, k Soda Fabrik. 
Eng. Pats. 4476* A; 11046". 

Am. Pat 481541». 

Ger. Pats. 45268* k 74391" 

Fr. Pat 189359". 

Fr. Bater k Go. 

Ger. Pat 49844*. 

Fr. Pat 198598. 

MdHLAu k Uhlmann. 

Ann. S89, 111. 


Appearance of dyestnff (sulphate): bronzy crystalline powder.— In 
water: sparingly soluble cold, easily hot with a blue colour.— In 
aloohol: blue solution.— On addition of hydroohlorio add to 
the warm aipieous solution : precipitates the hydrochloride in 
small needles, which appear violet by transmitted, green by 
reflected light —On addition of caustlo soda to the agoeoni 
solution : red precipitate, soluble in ether to a brownish orange 
solution with dark green fluorescence.- In oono. sulphurlo add : 
yellow solution, green and then blue on dilution with water.— 
Dyes : cotton mordanted ¥rith tannin and tartar emetic blue. 


don of nitroso-diethyl- 
ido- phenol hydrochloride 
benzyl-a-naphthylamine. 


1891. 


P. Julius. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat 10619»^ 

Ger. Pat 60922» 

addn. to 45268. 

Fr. Pat 189359". 


Appearanoe of dyestuff: green powder with metallic lustre.— In 
water : sparingly soluble cold, more readily hot to a blue solution. 
—In aloohd : greenish blue solution.— On addition of hydro- 
ohlorio add to the warm aqueous solution: separation of a 
green iridescent crystalline precipitate.— On addition of oaustio 
soda to the agneoni solution : red precipitate, soluble in ether 
with an orange yellow colour and green fluorescence.— In oono. 
sulphurlo add : reddish yellow solution ; groen and then blue on 
dilution.— Dyes : tannin mordanted cotton greenish blue. 


on of nitroso-dimethyl- 
ine hydrochloride upon 
: 7)-diozynaphthalene. 


1885. 


J. Annaheim. 

DURAND k HUOUENIN. 

Am. Pat 413562. 
Fr. Pat 178364. 

NiETZKI k BOPSI. 
Ber. 26,8002. 


Appearanoe of dyestuff: brown violet powder. —In water: sparingly 
soluble cold, easily hot, with a bluish violet colour.— On addition 
of hydroohlorio add to the aqueous solution: bluish yiolet 
precipitate.— On addition of oaustio soda to the aqueous solu- 
tion: colour becomes yellowish brown.— After reduction with 
lino dust : colour returns on exposure to air.— In oono. sulphurlo 
add : bluish green solution ; on dilution with water the solution 
becomes blue, then violet, and finally gives a violet precipitate.— 
Djres: cotton mordanted with tannin and tartar emetic blue. 
Moderately fost Employed for calico-printing. 


ction of aniline upon 
Cuflcarine (No. 644). 


1894. 


J. BlERER. 
DURAND, HUQUENIN, k Co. 

Eng. Pat 14983»*. 
Fr. Pat 235561. 
Ger. Pat 79122. 


Appearanoe of dyestuff: coppery brown powder.— In water or 
aloohd : insoluble.- In aoetio add : greenish blue solution.— In 
oona hydroohlorio add : yellovrish brown solution.— On addition 
of oaustio soda : precipitate.— In oona sulphurlo add : brownish 
violet solution; orange on dilution.— Employment: printed on 
cotton in coi\Junction with tannin it gives a fine green fast to light 


lensation of /3*naphtho- 
one 8ul phonic acid with 
! : 6-amido-/3-naphthol- 
solphonic acid. 


1895. 


Elsaesseb. 

Dahl k Go. 

Eng. Pat 5153*. 

Ger. Pats. 82097 k 82740. 

Fr. Pat 246450. 

Ber. 26, 1400 ; 26, 1279. 


Appearanoe of dyestuff: brownish black powder.— In water: 
sparingly soluble cold, gray green solution hot— On addition of 
hydroohlorio aoid : bordeaux red solution and precipiUte.— On 
addition of oaustio soda : brownish violet precipitate.— In oono. 
sulphurlo add : bluish green solution ; on dilution blue, then 
violet, and finally red precipitate.— Dyes : a tolerably fkst green 
upon a chrome mordant. 


lensation of /3-naj>litho- 
one-sulphonic acid with 
: 4-amido-a-naphthol- 
sulphonic acid. 


1895. 


Elsaesser. 

Dahl k Co. 

Eng. Pat 5153*. 

Ger. Pat 92740. 

Fr. Pat 246450. 


Appearanoe of dsrettuff : dark green powder.— In water : green solu. 
tion.— On addition of hydroohlorio add : red crysUlline precipi- 
tate ; partially dissolves on boiling.— On addition of oaustio soda : 
green fiocoulent precipitate.— In oonasulphurio aoid : dull bluish 
violet solution ; on dilution yellowish green solution and then a 
red precipitate.— Dyes : green upon chrome mordants. 


on of nitroso-dimethyl- 
ine hydrochloride upon 
^-oxyoiphenylamine. 


1889. 


F. Bender. 

A. Leonhardt k Go. 

Eng. Pat 8264*. 

Ger. Pat. 50612*. 

Fr. Pat 193511. 


Appearanoe of dyestuff: black paste or powder.— In water : violet 
black solution.— In aloohol : blue bUck solution.— On addition 
of hsrdroohlorio add to the aqueous solution : blue black pre- 
cipiUte.— On addition of oaustio soda to the aqueous solution : 
violet black precipitate.— In oona suljihurio add : nearly bUck 
solution; violet black on dilution ¥rith water.— Dyes: tannin 
mordanted cotton blue black, fast to light, soap, alkalies, and 
adds. 
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ZVn. THIAZINE 



No. 



649 



Commercial Name. 



Gtontianine. [(?.] 



650 



Methylene Bine 

[B,] [CMi 

Methylene Bine 

B B in powder 

extra D. 

[M.] [A.] 

Methylene Bine 

B B in powder 

extra. 

[R] [M.] [A,] 

Methylene Bine 

A extra. 

[Mo.] 



Chloride {iruthyleiu 

blue B O, B B m 

potoder extra D, and 

printing blue) or Zino- 

double-chloride 

{methylene blue B, B B 

in powder extra^ dyeing 

blue) of tetramethyl- 

diamido- phenazthio- 

nium. 



Scientific Name. 



Zinc-double-chloride 

of dimethyl-diamido- 

phenazthionium 

chloride. 



Empirical Formula. 



Ci^Hj^NgSCl 



Chloride: 
C,,H,gN3SCl 

ZinC'double-ckloride , 
(CaeHisNsSCl)^ 
+ ZnClj + HjO 



Constitutional Formula. 



(CH,)2N[4]C4H, 




[1] 

[2]>CeH3[4]NH, 

S 
CI 



(CH3),N[4]C,H, 




[1] 

f2]'>C,H3[4]N(CH,), 

S 

CI 



651 



Metiiylene Oreen 
O cone, extra 
yellow shade. 

[M.] 



Nitromethylone Blue. 



[1] 

N 



(CH3)2N [4] C,H3^2]^CeH2 (NO^ [4] N (CH,), 



S 
CI 



652 



Thionine Bine Q 

8i extra. 

[M.] 



Zinc-double-chloride 

of trimethylethvl- 

(liamido-phenazthio- 

uium chloride. 



(Ci,Ha^aSCl)2ZnCla 



(CH3)2N[4]C,H, 




[1] 

N 

[2] 
S 



OeHsWNCCHjXC^^ 



653 



Thiocarmine R 

[a] 



Sodium salt of 

dieth^ldibenzyl- 

diamido- phenaz - 

thionium-disulphonic 

acid. 



CsoHssNjSsOsNa 



C^Hj [4] N (CjH^ CH, . C,H^ • SO,Na 
A 

V 

C,ll3 [4] N (CjH^ CH, . CjH, • SO, 



• llHliieBliwudmrllMkytaMBlMaxtCI 



Bma MATTERS. 
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3d of Preparation. 



oxidation of p-pheny- 
aine and dimetnyl-^- 
e diamine in presence 
Lydric sulphide. 



t,- 



ration of the thio- 
iilphonic acid 

[1]N(CH,), 

[3]SS0,H 

tion of thiosulphuric 
the oxidation-product 
r[l]:N(CH,)aCl 
i\ [4] : NH 
ethyl-/)-phenylene 
, or by oxidation of 
•/)-phenylene diamine 
ce of sodium thiosul- 
!bllowed by conjoint 
L of the thiosulphonic 
dimethylaniline, by 
ate, to the insoluble 
compound 



yN(CHA 



^CaH/-S.SO 






^«H 



(CH3)s 



boiling with aqueous 
ide is converted into 
lethylene blue, and 
further oxidation into 
ethylene blue. 



a of Methylene Blue 
(No. 660). 



of dimethyl-p-pheny< 
mine-thiosulphonic 
No. 650) with ethyl- 
iline, and boiling the 
iate green indamine 
1 zinc chloride. 



1890. 



enzy lethal -^-]>heny- 
mine-thiosul})honic 
tained by oxidation 
lethyl-^-phenylene- 
)-sulphonie acid in 
ce of sodium thio- 
is oxidised together 
enzylethylan iline- 
acid, and the sulpho- 
•thiosulphonate tnus 
is heated to boiling. 



of Methylene Blue 2 B and Methyl Violet. 



Year of 
Discovery. 



1886. 



1876. 



Discoverer. Patents. 
Literature. 



Ed. Creppin. 

J. R. Geigy k Co. 

Am. Pat. 368716*'. 

Fr. Pat 180487. 



1882. 



1885. 



1887. 



1886. 



1885. 



H. Caro. 
Bad. Anil, k Soda 

Fabrik. 

Eng. Pat 8751". 

Am. Pat 204796^8. 

Ger. Pat 1886". 

O. Muhlhauser. 

Ding. Pol. J. (1886). 262, 871. 

J. Ghem. lud. 6, 186 

E. Hepp. 

E. Oehler. 

Eng. Pat 404882. 

Am. Pat 270311. 

Ger. Pat 24125®. 

K Ullrich. 

Meister, Lucius, k 

Brunino. 

Eng. Pat 43». 

Am. Pats. 362592, 366639, 

366640, k 384480. 
Ger. Pats. 88573» 39757*. 
Fr. Pats. 173137 k 181827. 

A. Bernthsen. 
Bar. 16, 1025 ; 17, 611, 2854, 2860. 

Ann. 230, 187 ; 251, 1. 

J. See Chem. Ind. (1885), 4, 276 ; 

(1887) 6, 136 ; (1889), 8, 452. 

Bad. Anil, k Soda 

Fabrik 

Eng. Pats. 10314«8 k 8221". 

Ger. Pats. 45839«, 46805% 

k 47374». 

Koch. 

Ber. 12, 592. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Ullrich. 

Meister, Lucius, k 

Brunino. 

Eng. Pat 8992». 

Ger. Pat 38979W. 

Fr. Pat 177331. 



Ullrich. 

Meister, Lucius, k 

Brunino. 



A. Weinberg. 

L. Cassella k Co. 

Eng. Pat. 4596*'. 

Am. Pat 434493. 

Employment : 
8oc. Chem. Ind. 1892, SO. 



Appearance Of dyestuff: reddish brown powder. —In water: readily 
soluble with blue violet colotir.— On addition of hydroohlorlo 
add : solution greener.— On addition of caustic loda : solution 
becomes more violet and then precipitates. — ^In cone, snlphnric 
add : yellowish green solution ; blue and bluish violet on dilution. 
— Dyes : mordanted cotton bluish violet 



Appearanoe of dyeitnff : dark blue or reddish brown bronzy powder. 
— In water: easily soluble with a blue colour.— In alcohol: less 
easily soluble.— On addition of hydrochloric add to the aqueous 
solution: no change— On addition of oanstio soda: colour 
becomes more violet, a large excess gives a dull violet precipitate. 
— In cono. inlphurio add : yellowish green solution ; blue on 
dilution with water. — Reduotiig agents : convert it into leuco- 
methylene blue, which is reoxidised to methylene blue by air. — 
Dyes : cotton mordanted with tannin blue, tolerably fast to light 
and washing. Employed as chloride (free fh)m zinc) for calico 
printing and for medicinal purposes. 



Appearance of dyestuff: dark brown powder.— In water: easily 
soluble with greenish blue colour.— In aloohol : simringly soluble. 
—On addition of hydroohlorlo add : no change.— On addition of 
oanstio soda : violet solution and precipitate.— In cono. snlphurio 
add : dark green solution ; blue on dilution. — Employment : dyed 
or printed on cotton it gives a bluish green of greater fastness to 
light and washing than Methylene Blue. 



Appearance of dyeitnff: nMldiiih brown powder.— In water: blue 
solution.— On addition of hydrochloric add : no change.— On 
addition of oanstio soda : violet solution, violet precipitate with 
large excess.— In cono. snlphnrlo add : yellowish green solution ; 
blue solution on dilution.— Dyes : tannined cotton blue. 



Appearanoe of dyestuff: indigo blue powder or paste.— In water : 
very soluble with a pure blue colour. — In aloohol (96%) : .siwringly 
soluble.— On addition of hydroohlorlo add to the aqneous solu- 
tion : no change.— On addition of caustic soda : no change in the 
cold, violet on heating.— In cono. sulphurlo acid: grass green 
solution : bright blue on dilution with water.— After reduction 
with lino dust : colour returns on exposure to air. — Dyes : wool 
and silk blue of indigo cannine shade flrom an acid bath. Tlie 
shades are level and tolerably fast to milling, acids, and alkalies, 
but not very fast to light 



2k 
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No. 



654 



655 



656 



Commercial Name. 



Toloidine Blue 0. 

[J5.] [M,] [A.] 



New Methylene 
Blue N. 

[a] 



Brilliant Alizarine 
Bine G & B. 

[By-] 
Indochromine T. 



657 



Urania Bine. 
[D.] 



Scientific Name. 



Zinc-double-chloride 

of dimethyldiamido- 

toluphenazthionium 

chloride. 



Diethyldiamido- 

toluphenazthionium 

chloride. 



Empirical Formula. 



(CijH„N3SCl)^Cl2 



^18^22^3^^^ 



Constitutional Formula. 



[1] 

N 



(CH3),N [4] C,H,^f 23^.H,{ [J j g^. 



S 
CI 



[1] 

N. 



CH, [3] I ^:„r^c H p^ ^"« 



S 
CI 



0„S 




HOg-O=S-0-N(CH3), 



Or, 




HO-0=S-0- 
HO- I ^ 



N(CjH^a,.C,H^ 



OgS 



No. 



Commercial Name. 



658 TMoflayine T. 

[C] 



Scientific Name. 



Dimethyl-dehydro- 

thiotolnidine-methylo- 

chloride. 



Empirical Fonuula. 



C„H,,N,SC1 



XVIII. THIAZOL or THI0BENZEN7L 



Constitutional Formula. 



CH.,C1 

CH3[4]C,H3<^[1] 

[2] 




[4]CeH^l]N(CH,), 



[ 251 ] 



Method of Preparation. 



Oxidation of the dimeth^l-ji}- 

pheQylene-diamine-thio- 

sulphoQic acid (see No. 650) 

together with o-toluidine to 

the insoluble green indamine, 

boiling the latter with 

aqueous zinc chloride, and 

oxidation of the leuco-com- 

pound obtained. 



Ethyl-p-tolylene-diamine-thio- 

Bulphonic acid, obtained by 

oxiaation of ji^-amido-ethyl-o- 

toluidine in presence of sodium 

thiosulphate, is oxidised 
together with ethyl -o-toluidine, 
and the green indamine , 
obtained is heated. 



Condensation of ^-naphtho- 

^uinone-disulphonic acid 
with dimethyl-o-phenylene- 
diamine-thiosulphonic acid, 
or of /3-naphthoquinone with 
snlphobenzyleth^l-p-phen^- 
lene>diamine-thiosulphomc 
acid. 



Conjoint oxidation of di-j8- 

naphthyl-m-phenylene- 

diamine-disulphonic acid 

and dimethyl-p-phenylene- 

diamine-thiosulphonic acid. 



Year of 
Discovery. 



1838. 



1891. 



1892. 



1896. 



Discoverer. Patents. 
Literature. 



Bad. Anil, k Soda Fabkik. 

Eng, Pat. 10314». 

Ger. Pat 47374*. 

Am. Pat 416055* 

Meistek, Lucius, k 

BRimiKo. 

Ger. Pat 47345* 



A. Weinberg. 

L. Cassella k Co. 

Eng. Pat 8407". 

Am. Pat 469329". 



B. Heymann. 
Fr. Bayer k Co. 
Ger. Pat 83046**. 



Elsaesser. 

Dahl k Co. 

Ger. Pat 90275. 

Fr. Pat 24467 1*«. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance of dyestuff: dark green powder.— In water: easily 
solable with bluish violet colour.— In aloohOl : blue solution.— On 
addition of hydroolilorlo acid to the aqueous lolntlon: blue 
solution.— On addition of caustio soda to the aqueous Mlution : 
dnll violet prpclpitat«.— In cono. Bulphurlo aoid : yellowish green 
solution ; blue on dilution with water.— Djtm : mordanted eotton 
blue. 



Appearanoe of dyestuff: metallic glistening crystalline powder.— In 
water : easily soluble, violet blue when cold, pure blue when hot 
—In aloohol : tolerably soluble with a greenish blue colour.— On 
addition of hydrooblorio aoid to the aqueous Mlution: no 
change.— On addition of oaustio loda to the aqueous Mlution : 
inintediate chocolate brown precipitate.— In oono. iulphurio aoid : 
yellowish green solution ; pure blue on dilution with water.— 
After reduction with lino dust : colour returns on exposure to 
air.— Dyes: tannin mordanted cotton blue of fuller and redder 
shade than Methylene Blue B B. 



Brando. 

Appearanoe of dyestuff: greenish brown bronzy paste.— In water : 
soluble hot— On addition of oaustio soda : violet blue solution ; 
gives with hydrochloric acid a violet precipitate.— In oono. 
BUlphurio aoid : green solution ; violet precipitate on dilution.— 
Djres : chromed wool, cotton, and silk a very fast blue. Suitable 
for calico printing. 



Appearanoe of dyestuff : blue violet bronzy powder.— In water : 
blue solution.— On addition of hydrooblorio acid: dark blue 
soluble precipitate.— On addition of oaustio Mda : no change.— 
In cone, sulphuric aoid : brownish green solution ; blue on dilu- 
tion.— Dyes : wool and silk blue from an acid bath. 



OOLOUBmO MATTERS. 



Method of PreiMiration. 



Methylation of dehydrothio- 

toluidine by heating under 

pressare witn methyl alcohol 

and hydrochloric acid. 



Year of 


Discoverer. Patents. 


Dwcovery. 


Literature. 


1888. 


J. RO-SKNHKrK. 


1888. 


A. G. Gkkkx and 




T. A. Lawsun. 




J. Cheni. Soc. (1889) 66, 230. 




L. Cas.skll.\ & Co. 




Eng. Pats. 6319»8& 14884'*. 




Am. Pat. 412078. 




Ger. Pat. 51738. 




J. Soc. Cheiii. Itu!. ISOO. M. 




J. Soc. Dyers & Culorists 1880, 




lOtJ. i 



Behaviour witli Reagents. Shade and Dyeing Properties. 

Methoil of Employment. 



Appearanoe of dyeituIT: yellow crystalline powder.— In water: 
eaaily soluble with a yellow colour.— In alcohol: easily soluble 
with yellow colour and green fluorescence. — On addition of hydro- 
chloric acid to the aqueoui solution : no change.— On addition 
of caustic soda to the aqneons solntion : no change.— Gone, 
sulphuric acid : colourless solution ; yellow on dilution. — Dyea: 
tannin-monlanteil cotton pure greenish yellow, silk yellow with a 
green fluorescence. 



[ 252 ] 



No. 



659 



Commercial Name. 



Scientific Name. 



Empirical Formula. 



Primuline. 

[B,S.S,] [By.] 

[CL Co,] [K,] 

Polychromine. 

[G.] 

Thiochromogen. 

[D.] 

Aureoline. 

[RK] 

Sulphine. 

IB.] 



Sodium salt of the 
mono-8ulphonic acids 

of the dehydro- 
thionated condensa- 
tion-products of 
deliydrothiotoluidine 

(mixed with some 

sodium dehydrothio- 

toluidine-sulphonate). 



CJiief constituent : 
C^H,,N,03S,Na 



Constitutional Formula. 



Chief constituent : 

C«H3<5>C . C.H3<4^3Na 



660 



661 



662 



Olayton Yellow. 

\Cl Co.] 

Turmerine. 

[B,S.S.] 

TMazol Yellow. 

[%] 
Mimosa. [G,] 



Sodium salt of 

the diazo-amido 

compound of 

dehydrothiotoluidine- 

sulphonic acid, or of 

the mixed diazo-amido 

compound of 

dehydrothiotoluidine 

sulphonic acid and 

primuline. 



(from dehydrothio- 

toluidine-sulphonic 

acid alone). 



CtfHg- 



CH. 






^^z 



II 



CH„ 



(from dehydrothiotoluidine-sulphomc acid alone). 



Nitrophenine. 

[CI Co.] 



Thioflavine S. 

[C] 
Ohromine G. 

[k:\ 



Sodium salt of 

diazo-dehydrothio- 

toluidine-sul phonic 

acid-j9-nitranilide. 



CooHnN.O.SNa 



^^6^3 



4 
1 

'21 



CH. 



[l]Nwp,r.T«„ /SO-Na 



r[l]NH.N 



Sodium salt of 
methylated primuline. 



i 



[ 253 ] 



thod of Preparation. 



leating paratoluidine 
mols. ) with sulphur 
oms) at 200''•280^ and 
onation of the product 
rimuline base ") with 
ling sulphuric acid. 



Year of 
Discovery. 



1887. 



Discoverer. Patents. 
Literature. 



nbination of diazotised 
»thiotoluidine-sulphonic 
>r primuline) with de- 
hiotoluidine-sulphonio 
cid or primuline. 
on of aqueous ammonia 
iazotised deh^drothio- 
dine-sulphonic acid. 



A. G. Gkern. 

The Dyer (1887) 7, 101 ; 

(1888) 8, 54. 

J. See. Chem. Ind. (1888) 7, 179. 

J. See. of Dyers & Colorists 

(1888) 4, SP. 

J. Chem. 8oc. (18S9) 66, 227. 

Ber. 22, 068. 

Brooke, Simpson, & Spiller. 

Fr. Bayer & Co. 

Eng. Pat 6319» 

Ger. Pat 50625». 

Dahl k Co. 

Ger. Pat 47102. 

A. Kert^sz. 

Chem. Zeit IS, 928. 

J. See. Chem. Ind. (1888) 7, 561. 

P. Jacobsen. 

Ber. 22, 880. 

L. Gattermann. 

Ber. 22, 422 ; J. Soc Chem. Ind. 
(1889) 8, 276. 

R. Anschutz k G. Schultz. 

Ber. 22, 580. 

W. Pfitzinger and 

L. Gattermann. 

Ber. 22, 1068 ; J. Soc. Chem. Ind. 

(1889) 8, 608. 

A. G. Green, C. F. Cross, 
and £. J. Bevan. 

(Photographic applioation.) 

J. Soc. Chem. Ind. (1890) 9, 1001 ; 

Ber. 28, 8181. 

Eng. Pat 7453«>. 

Ger. Pat. 66606». 



Beliaviour witli Reagents. Shade and Dyeing Properties. 

Method of Employment. 



1887. 

1888. 
1889. 



»ination of diazotised 
ailine with the sodium 
dehydrothiotoluidine- 
sulphonic acid. 



1893. 



Appearance of dyestuff: dull yellow powder.— In water: easily 
soluble with pale yellow colour.— On addition of bydrochloilc 
aoid to the aqueous solution : orange yellow precipitate.— On 
addition of oaustic soda to the aqueous solution : no change.— 
In oona sulphuric add : pale yellow solution with greenish fluor- 
escence ; orange yellow precipitate on dilution with water.— Dyes : 
unmordanted cotton primrose yellow direct from an alkaline or 
neutral bath. It is employed for the production of very fast 
shades of red, orange, and yellow (" Ingrain colours "X by diazotis- 
ation upon the fibre by means of nitrous acid, and subsequent 
treatment with a phenol or amine, thus :— 

Ingrain-red: /3-naphthol. 

Ingrain-maroon : /S-naphthol-di-sulphonic acid B. 

Ingrain-orange : resorcinol. 

Ingrain-yellow: phenoL 

Ingrain-brown: m-phenylene diamine. 

Ingrain-crimson: a-naphthol-sul phonic acid NW. 
Fliotographlc applioation ("Diasotype Process" of Oreen, Orois, 
and Bevan) : coluuretl designs, pictures, etc., are produced upon< 
textile fkbricit, paper, etc., by exposing the material, dyed with 
Primuline and diazotised, to the action of light beneath a positive 
design. The diazo-primuline is rapidly destroyed in the exposed 
portions, and upon subsequent treatment with a phenol or amine 
the protected portions alone are developed and a design in colour 
thus obtained. 



A. G. Green k 

F. EVERSHED. 

W. Pfitzinger. 

Ph. Brunner k J. Hall. 

The Clayton Aniline Co. 

Eng. Pat 14207». 

F. Bayer k Co. 

Eng. Pat 18364®. 

Am. Pat 428629. 

Ger. Pat 53935». 
Ch. Ris. 

J. R. Geigy k Co. 

Eng. Pat 1771»®. 

Am. Pat 440281". 

Ger. Pats. 63666» k 56b93^. 



C. Dreyfus. 

The Clayton Aniline Co. 

Eng. Pat 24870". 



onation of the methyl 
;iye of primuline base, 
hylation of primuline. 



1888. 



J. Rosen heck. 

L. Cassella k Co. 

Eng. Pats. 6319* & 14884» 

Am. Pat 412979. 

Ger. Pats. 61738 k 66333. 

J. Soc. Dyers k (Colorists, 1889, 

100. 

J. Soc. Chem. Ind. 1890, 64. 

Ealle k Co. 

Ger. Pat 61204. 



Appearanoe of dyestuff: yellow powder.— In water: yellow solu- 
tion.— In aloohol: yellow solution.— On addition of liydro- 
chlorlo aoid to the aqueous solution : reddish yellow precipitate. 
— On addition of oaustlo soda: orange red coloration and 
precipitate.— In oono. sulphuric aoid : brownish yellow solution ; 
on dilution the colour becomes paler.— Dyes: unmordanted cotton 
direct from a salt bath bright greenish yellow, not fast to alkalies, 
acids, or light. Valuable on account of its pure yellow shade for 
admixture with other direct cotton colours. 



Appearanoe of dyestuff: brown powder.— In water : reddish yellow 
solution.— On addition of hydroohlorlo add to the aqueous 
solution: yellow precipitate.— On addition of caustic soda to 
the aqueous solution: dark violet solution or precipitate.— In 
cona sulphuric add : golden yellow solution ; yellow precipitate 
on dilution.— Dyes : unmordanted cotton direct greenish yellow, 
not fkst to alkalies. 



Appearanoe of dyestuff: yellow powder.— In water: easily soluble 
with a yellow colour.— In aloohd : less soluble than in water ; the 
solution fluoresces green.— On addition of hydrochloric add to 
the aqueous solution : orange yellow precipitate.— On addition 
of caustic soda to the aqueous solution : no change.— In oono. 
sulphuric add : brownish yellow solution ; orange precipitate on 
dilution with water. — Dyes : unmordanted cotton, silk, and half> 
silk greenish yellow from an alkaline bath. Tolerably tut to 
washing and alkalies, but not to light, acids, or clilorine. 



I 2r,4 1 
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Method of Preparation. 



Action of hypochlorites apon 

sodium dehydrothiotoluidine 

snlphonate or upon the latter 

together with primoline. 



Year of 
Discovery. 



1887. 



1890. 



Discoverer. Patents. 
Literature. 



A. G. Oreen. 

(Oxidation of primuline with 

hypochlorites on the fibre. ) 

GuiNON, PicARD, k Jay. 

(Oxidation of coml. primuline 

in substance. ) 

Fr. Pat. 209519». 

Fr. Bater k Co. 

Eng. Pat. 19061". 

Oer. Pat. 65402»». 

Fr. Pat 216954. 

Clayton Aniline Co. 

Eng. Pat 6761". 

J. Soc. Dyers, 1802, 179. 

L. Cassella k Co. 

Eng. Pat 22914»*. 

Fr. Pat 248291. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 



Appearance of dyastuff: browniMh yellow to bright omuge powder. 
—In water : yellow solution.— In aloohol : iiiKoluble.— On addi- 
tion of Ii3rdroohlorlo add : orange yellow precipitate.— On addl- 
tian of caustlo soda : uo change of colour.— In cona sulphuric 
add : red solution ; brownish yellow precipitate on dilution with 
water.— Dyes : unmordanted cotton from neutral bath, wool and 
silk from acid bath, yellow shades which are very fkst to alkalies 
and acids, and extremely fast to light and chlorine. Not dis- 
chargeable by redacing agents. 



OOLOUBINO hatters. 



Method of Preparation. 



Year of 
Discovery. 



Discoverer. Patents. 
Literature. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 



Action of amyl iodide upon a 
mixture of equivalent quantities 

of quinolme and lepidine 

(7-metbyl-quinoline), and treat 

ment of the product with 

caustic alkalies. 



1856. 



Action of benzotrichloride upon 

% mixture of quinaldine (methyl- 

qoinoline) and isoquinoline. 



Williams. 

Jour. Pk. Chem. (1861) 83, 189. 
Jahresber. 1860, 735. 
A. W. HOFMANM. 
Zeitschr. f. Chem. 6, 86. 
Comp. rend. 66, 849. 
Jahresber. 1862, 851. 

W. Spalteholz. 

Ber. (1888) 16, 1847. 



Appearanoe of dyestuff: glistening green crystals.— In water: in- 
soluble cold, sparingly on wanning, with a violet blue colour ; the 
solution smells of quinoline. — On addition of hydroohloric aoid 
to the aqueous solution : decolourised.— On addition of oaustlo 
soda to the aqueous solution : blue bronry precipitate, becoming 
brown on warming.— In oona sulphurio add : colourless solution ; 
evolves iodine on heating ; the solution remains colourless on dilu- 
tion with water. — Bmifloyment: for isochromatising photo- 
graphic plates. 



1882. 



E. Jacobskn. 

Eng. Pat 814". 

Am. Pat 257717. 

Ger. Pats. 19306« k 23967". 

A. W. HOFMANN. 

Ber. (1887), 20, 4. 

J. Soc Chem. Ind. 1887, 214. 

actienqeskllschaft fur 

Anilikfabrikation. 

Ger. Pat 40420«7. 



Heating ouinaldine with 

pbthalic anhydride and zinc 

chloride. 



Action of cone, sulphuric acid 

upon spirit-soluble quinoline- 

yellow. 



1882. 



1882. 



E. Jacobskn. 

Eng. Pat 1362". 

Am. Pat 29058.5. 

Ger. Pats. 23188" k 25144". 

Ber. (1883) 16, 297, 513. 878, 1082. 

J. Soc. Chem. Iiid. li«8, 274. 

Ann. 315, 803. 



E. Jacobsen. 

Eng. Pat 1362". 

Am. Pat 290585. 

Ger. Pats. 23188" k 25144" 



Appearanoe of dyestuff: small dark brownish red bronzy needles.— 
In water : insoluble cold, tolerably soluble hot— In aloohol : red 
solution with yellowish red fluorescence. — In oono. sulphurio 
add : colourless solution ; red on dilution with water.— Employ- 
ment : for isochroinatising photographic plates. 



Appearanoe of dyestuff: yellow powder.- In water: insoluble.— 
In aloohol: siiaringly soluble with yellow colour. — In oona 
sulphurio add : yellowish red solution ; yellow flocculent pre- 
cipitate on dilution with water. — Employment: for colouring 
spirit- varnish, wax, etc. 



Appearanoe of dyestuff: yellow powder.— In water : easily soluble 
with a yellow colour.— In aloohol : yellow solution.— On additlan 
of hydroohlorio add to the aqueous solution : colour becomes 
rather brighter.— On addition of caustic soda to the aqueous 
solution: colour becomes darker.— In oono. sulphurio add: 
yellowish red solution; yellow on dilution with watAr. — Dyes : 
Milk and wool greenish yellow ftrora an acid lath, ver>- fast to ligi.t 
but not very fast to washing or inilling. Xot (lecolonrised by 
reilucing agents. 
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XX. SULPHIDE 



1 

No. 


1 
Commercial Name. 


Scientific Name. 


Km pineal Formula. 


Constitutional Formula. 


668 


Oachou de LayaL 

Oachou de Laval 

S. [P.] 
Katigene Black 
Brown N. [By.] 




(C^HgSg)^. 


The constitution of this and other colouring 
matters of the sulphide class is at present unknown. 


669 


Sulphine Brown. 

[Lepetit DollfusJ] 






1 


670 


Vidal Black. 
Vidal Black S. 


Possibly the 

sulphhydro derivative 

of a poly thiazine. 




1 


671 


St. Denis Black. 








672 


Autogene Black. 






1 
i 


673 


Ootton Black. 
[D.] 








674 


Thio Ootton Black. 
[Z>.] 








675 


Thiocatechine. 
Thiocatechine S. 






i 


676 


Cotton Brown. 








677 


Italian Green. 

[Lepetit Dollfus.'] 

Verde Italiano. 
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UNO MATTERS. 



kI of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


organic substances 
sawdust, bran, etc., 
sodium sulphide, 
id S is the bisulphite 
compound.) 


1873. 


Croissant k BRETONNikRE. 

Soc. Anon, des Mat. Col. 

DB St. Denis. 

Fr. Pat. 244686«». 

Richardson k Atkroyd. 

J. Soc. Chem. Ind. 1896, 828. 
J. Soc. I>yer8, 1896, 282. 


Appearance of dyestuff : black porous hygroscopic lumps, quickly 
alterable on exposure to air.— In water : readily soluble in the 
cold to a black solution ; on long boiling it becomes insoluble.— 
Dyoi : unmordanted cotton brown of excellent fastness to washing, 
acids, and alkalies, foirly fiwt to light, but destroyed by chlorine. 


sodium polysulphide 
, fats, or fatty acids. 


1898. 


Bellsrio. 
Fr. Pat. 290714. 


Appoaranoe of dsrestuff: black coke-like mass.— In water: easily 
soluble to dark green solution.— On addition of hydroohlorlo 
add : complete precipitation with evolution of hydric sulphide. 
On addition of oaustlo loda: no change.— In oono. tnlphnrlo 
aold : insoluble.— Dyes : unmordanted cotton dark brown, changed 
to reddish brown by oxidising agents. Shades are ftuit to soap, 
acids, and light, but not to chlorine. 


»f /)-amidophenol (or 

dophenol and other 

mas) with sodium 

»olysulphide. 

id S is the bisulphite 

compound.) 


1893. 


Raymond Vidal. 

Monit. Scient 95. 26, 207. 
Eng. Pats. 13093"; 16448««; 

18489". 

Fr. Pats. 231188 ; 258978 ; 

264384 ; 264510 ; 264511 ; 

264512 ; 264867 ; 264900. 

Ger. Pats. 84632" ; 91719" ; 

85330". 


Appearance of dyestuff: black lumps.— In water: dark green 
solution.— On addition of oaustlo soda : no change.— On addition 
of bydnxdilorlo aold: precipitation with evolution of hydrio 
sulphide.— Dyei : unmordanted cotton greenish to bluish black. 
Very fkst to washing, light, alkalies, and acids ; Outness increued 
by subsequent oxidation on the fibre. 

• 


v-phenylene diamine 
lium polysulphide. 


1894. 


Raymond Vidal. 

Soc. Anon, des Mat. Col. 

DE St. Denis. 

Eng. Pat 23578". 

Fr. Pat 236406. 

Oer. Pat. 85330. 


In aqueous alkalies or alkaline snphldes : bottle green solution.— 
On addition of hydroohlorlo add: brown precipitate.— On 
addition of oaustlo soda: solution becomes bluer.- In oono. 
inlphurlo add : yellowish green solution.— ^Djres : unmordanted 
cotton grayish blue to black. 


sation of amido- (or 
) oxydiphenylamine 
product of the action 
»hur chloride upon 
resol, or amines, and 
fusinc with sodium 
sulphide. 




Soc. Anon, des Mat. Col. 

DE St. Denis. 

Eng. Pat 18409. 

Ft. Pat 292400. 

Ger. Pat. 113893. 
Z. Farb. Chem. 1902, 187. 


In water: violet black solution.- On addition of Iiydroohlorlo 
aold: brown precipitate.— On addition of oaustlo soda: solution 
bluer.— In oono. ralphurlo add: blackish solution.— Dyes: 
unmordanted cotton black without requiring subsequent fixing. 


' o-p-dinitrodiphenyl- 
lul phonic acid with 
im i)olysalphide. 


1898. 


Dahl k Co. 
Ger. Pats. 101862 k 105058. 


Appearance of dyestuff: black porous lumps.— lb water : greenish 

clpitate.— In oono. sulphurlo add : sparingly soluble with brown 
colour.— Dyes : immordanted cotton fost brownish black. 


a mixture of dinitro- 
ind /)-amidophenol- 
ic acid with sodium 
lolysulphide. 


1900. 


Dahl k Co. 
Ger. Pat 116338. 


Appearance of dyestuff: black porous lumps.— In water: bright 
greenish blue solution. — In cona sulphurlo add: sparingly 
soluble with dull green colour ; in fuming sulphuric acid a violet 
solution.— Djres : unmordanted cotton deep black. 


p-diamines or acetyl- 

lines with sodium 

H>lysulphide. 

^nd S is the sulphite 

compound. ) 




R, Vidal. 

Soc. Anon, des Mat. Col. 

DE St. Denis. 

Fr. Pat 239714. 

Ger. Pat 82748. 


Appearance of dyestuff: bbck lumps. —In water : brown solution. 
—In aqueous alkalies and sulphides : brown solution.- In oono. 
sulphurlo add : brownish red solution ; precipitate on dilution.— 
Dyes : unmordanted brown of excellent fastness to washing, acids, 
and alkalies, fairly fast to lighti but destroyed by chlorine. 


►f nitrated diphenyl- 
lulphonic acid with 
un polysulphide. 


1898. 


Dahl k Co. 
Ger. Pat 102821. 


Appearance of dyestuff: dnrk brown lumps.— lb water: brown 
solution.— On addition of hydroohlorlo add : brown precipitate. 
—In oono. sulphuric add : brown solution.— Dyes : unmordanted 
cotton brown, fast to milling and light. 


f |>-nitTophenol with 
soda, sulphur, and 
pper sulphate. 


189.5. 


R. Lepetit. 

Fr. Pat 255473". 

Ger. Pat 101577". 

Ital. Pat TiXXVIII. 356. 


Appearanoe of dyestuff: black cokn-like mass.— In water: green 
solution, which on exposure to air deposits an insoluble green 
precipitate.— On addition of hydroohlorlo add : black precipitate 
with evolution of hydric sulphide.— Dyes : unmordanted cotton 
dull green. Very fast to light, washing, and alkalies, but not to 
acids. 



2l 
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5o. 


Commercial Name. 


Sc'ientihc Name. 


Empirical Formula. 


Constitutional formula. 


678 


Immedial Black V.* 








679 


Thional Black. 








680 


Auronal Black. 

[T.M.] 








681 

• 


Cross Dye Blacks. 

[R.H.] 
Salpho Blacks. 

[R.H.] 
Cross Dye Navy. 








r.S2 


Immedial Sky 
Blue, [a] 


Probably dimethyl- 
aiiiido-oxy-]>henaz- 
tliionium-sulphide. 




Probably: [1] 
(CH,),N [4] C,H,^[2]^C,H,{ [^j ^^ 

• 








683 


Fast Black R 
[B.] 








684 


Fast Black BS. 








685 


Kryogene Blue 

a A; B. [R] 

Kryogene Brown. 

[B.] 






■ 


686 


Printing Blue for 
Wool. [B.] 










687 


Printing Black 
for WooL [B.] 









* To the cJssa of sulphide dyeatnffn belong also a large number of recently-introduced productfl such as Sulphur BUtdk T [A.\ ThkBUH Vk^A 

These colouring matters all dye directly In fast shadea ttom a sulphide bath. Their ocmstitatioQ is not kaowD 
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lod of Preparation. 


Year of 
Discovery. 


Discoverer. Patents. 
Literature. 


Behaviour with Reagents. Shade and Dyeing Properties. 

Metnod of Employment. 


f dinitro-oxydiphenyl- 
(from chlorodinitro- 
! and |7-amidophenol) 
odium polysufphide. 


1897. 


Kalischer. 

L. Cassella k Co. 

Eng. Pat. 25234*7. 

Ger. Pat. 103861'". 

Fr. Pat. 271909''. 


Appearance of dyeftuff: grayish black powder.— In water: bluish 
black solution.— On addition of Iiydroohlorlo add: blackish 
brown precipitate.— On addition of canatic soda : greenish black 
precipitate. —In oona lulphurio aoid : dark violet solution.- 
Dyef : unmordanted cotton fh)ni a sodium sulphide bath a deep 
bluish black, rendered somewhat faster and deeper by fixation 
(with a chromium salt). The colour is very fast to milling, light, 
and acids. By oxidation of the (unfixed) colour on the fibre by 
hydrogen peroxide, or by air and steam, it is converted into an 
indigo blue (Immedial Blue> 


p-nitrobenzencazo-o- 
lol or a mixture of equal 
the latter and benzene- 
itrophenol by fusion 
odium polysulphide. 


1900. 

• 


C. Menschino. 

Levinstein Ltd. 

Eng. Pat. 18766~. 

Ger. Pat. appl. L14963. 


Appearance of dyeitoff: black powder.— In water and aloobOl: 
insoluble.— In aqueona canatio soda : blue solution.- In aqneoua 
sodium sulphide: blue black solution. — Dyei : unmordanted 
cotton from a sulphide bath a deep black, fast to washing, light, 
and acids. 


I of dinitro-j[i-amido- 
^lamine (from chloro- 
nzene and |7-phenylene 
line) with sodium 
polysulphide. 


1901. 


Weiler ter-Meer & Co. 

Eng. Pat. 19267'^ 

Fr. Pats. 310713^ & 

additions ; 313052. 


Appearance of dyestuff: black powder.— In aqneoua ■odium lul- 
phido : blue solution.— In cona tulphurio aoid : blue to bluish 
green solution.— Dyes : unmordanted cotton froma sodium sulphide 
bath a blue black ; fast to washing, light, acids, and alkalies. 


of a variety of amido 
ads and phenols with 
um polysulphide. 


1890. 


Turner & Turner. 

Read Holliday k Sons. 

Eng. Pats. 11370» k 17740* 


Appearance of dyestulT: black lumps.— &i water: olive green to 
dark blue solution.— On addition of liydroolilorio add : brown 
precipitates.— In oono. tulpliurio add : olive green, blue black, 
or blue solution ; violet precipitates on dilution.— Dyes : unmor* 
danted cotton very fast dark blue to black shades. 


of dimethyl-|7-amido- 
iiphenylamine with 
m polysulphide at 
110* to 115^ 


1900. 


R. Herz. 

L. Cassella k Co. 

Eng. Pat. 16247'*. 

Fr. Pats. 303524 k 313306. 

Am. Pat. 693632. 
J. Soc. Dyers, 1901, 120, 292. 


Appearanoe of dyestuff: coppery powder.— In aqueous caustlo 
soda or sodium sulphide : blue solution.— In oono. sulphurio 
add: pure blue solution.- Dyes : unmordanted cotton a bright 
pure blue fh)m a sulphide bath. Very fast to milling, light, acids, 
and alkalies. 


of sodium sulphide 
us solution upon 1 : 8- 
itronaphthalene. 


1893. 


R. BOHN. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat. 10996*. 
Am. Pats. 645336 k 545337. 

Ger. Pat. 84989«». 

Fr. Pat. 237610^. 


Appearance of dyestuff : blackish blue paste.— In water or aloobol : 
insoluble.— In caustio soda or sodium carbonate : insoluble cold, 
violet solution on long boiling.— On addition of hydrodUorio 
add to tbe aqueous solution : greenish black precipitate with 
evolution of hydric sulphide.— In oono. sulphuric acid : slightly 
soluble with dull green colour.— Dyes : unmordanted cotton a fast 
black from an alkaline bath. Oxidising agents convert it into a 
fast brown. 


of alkalies upon Fast 
vck B (No. 683). 


1894. 


R, BOHN. 

Bad. Anil, k Soda Fabrik. 
Eng. Pat. 22603*". 
Am. Pat. 646576». 
Ger. Pat. 88847**. 
Fr. Pat. 243142»*. 


Appearance of dyestuff : blue black paste.- In water or alcohol : 
bluish violet solution.— On addition of hydrootalorio add : colour 
precipitated.- In cono. sulphuric add : dull green solution.— 
Dyes: unmordanted cotton from a cold concentrated bath a 
fast deep black. 


; with sodium yolj- 
the product obtained 
iction of 1 : 8-dinitro- 
thalene by sodium 
lide in presence of 
idium sulphite. 


1897. 


R. BOHN k M. H. Is LEU. 

Bad. Anil, k Soda Fahuik. 

Eng. Pat. 9:338*'. 

Am. Pat 632170. 

Fr. Pat. 277530. 

Ger. Pats. 88236 ; 92471 ; 

92472 ; k 103987. 


In water or alcohol : insoluble.— In caustlo soda : bluish green to 
olive green solution.— On addition of hsrdrodilorio add to the 
alkaline solution : blue precipitate.— In oono. sulphuric add : 
dull bluish green to brown solution.- Dyes: unmordanted cotton 
from a cold bath blue or brown. 


tion of 1 : 8-dinitro- 
balene with sodium 
in presence of sodium 
te and caustic soda. 


1895. 


R. Bohn. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat 20250W. 

Am. Pat 609327. 

Ger. Pats. 88236»* k 92471^ 

Fr. Pat 255452. 


Appearanoe of dyestuff: violet black metallic powdor.- In water : 
violet solution.— On addition of oaustio soda : bluish green solu- 
tion.— In cono. sulphuric add: blue solution with green fluor- 
escence.— Dyes: unmonlanted wool violet blue. Employed in 
W(X>1 printing. 


tion of a mixture of 
• and 1 : 8-dinitro- 
halene by means of 
in alkaline solution 
ce of sodium sulphite. 


1896. 


R. Bohn. 

Bad. Anil, k Soda Fabuik. 

Eng. Pat. 20250««. 

Am. Pat. 609327. 

Ger. Pats. 88236 k 92472. 

Fr. Pat 255452. 


Appearance of dyestuff: MulHh black powder.— In water: easily 
soluble with violet colour.— On addition Of caustic soda : dull 
bluish j;rron solution.— In oonc. sulphuric add : blue solution 
with mo.ss green fluorescence.- Dyes : wool violet black flrom 
acid bath. Employed in wool printing. 



lade [By.jt Pyrrol Blade [L.] SuliOianil Black [K.], Pyrogene Blacks and Blues [L], Melanogen Blue [M.\, ThlQC!KnAB.V^aAV%.VrSvis.. 
are prepared by the action of sodiiun polysulphide upon various aniido-oxy derlvaUv«& ot A\\k\v«cv^\A.\o\Tv'(&. 
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No. 


Commercial Name. 


Scientific Name. 


Empirical Formula. 


Constitutional Fonnula. 


688 


Anthraquinone 
Black. [B.] 

• 









ZZL INDIOO 



No. 



Commercial Name. 



Scientific Name. 



Empirical Formula. 



Constitutional Formula. 



089 



Indigo. 

(Natural indigo from 

Bengal, Java, Kur- 

pah, Quatemala, 

Madras, etc.) 

Indigo Pure BASF. 

w 

Indiga 



/ 



/ 



/ 



Indigotine. 



Ci«HioNA 



0=S2>«-«<g?=0 
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Method of Preparation. 



Fusion of 1 : 5-dinitro- 

anthraquinone with sodium 

poljsulphide. 



Year of 
Discovery. 



1895. 



Discoverer. Patents. 
Literature. 



M. H. ISLER. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat 16242*. 

Am. Pat 597983. 

Ger. Pats. 91508«» & 95484««. 

Fr. Pat 249611. 



Behaviour with Reasents. Shade and Dyeing Properties. 

Metnod of Employment 



Appearanoe of dyeituff: black powder.— In water: easily soluble 
with bluish green colour.— On addition of hydrooUoilo aold : 
colour precipitated.— &i oono. sulphuric add : gray black solu- 
tion.— Dyes : unmordanted cotton direct black from an alkaline 
or sulphide bath. 



aROUP. 



Method of Preparation. 



Natural, 

Steeping the leaves of indigo- 
bearing plants (Indigofera 
tinctoria, etc. ) in water, and 
oxidation of the extract by air. 



Synthetic. 

(1) Action of acetone and 

caustic soda upon o-nitxo- 

benzaldehyde. 



(2) Fusion of phenyl-glycine 

(from aniline and chloracetic 

acid) with caustic alkalies. 



(3) Fusion of phenyl-glycine 

with sodium amide or with 

caustic alkalies and sodium 

amide. 



(4) Fusion of phenyl-glycine« 
o-carboxylic acid (from 
anthranilic acid and chlor- 
acetic acid) with caustic 
alkalies. 



Year of 
Discovery. 



(6) Action of yellow ammonium 

sulphide upon hydrocyancarbo- 

diphenylimide (from diphenyl- 

thiourea and carbon aisul- 

phide), condensation of the 

thioamide 

to isatin-a-anilide 

CeH4<^^J;>C NHC«H,. by 

means of cone, sulphuric acid, 

and reduction of tne latter to 

indigo. 



1882. 



1890. 



1901. 



1890. 
1894. 



1899. 



Discoverer. Patents. 
Literature. 



J. Bridges- Lee. 

On Indigo Manufacture 

(Thacken & Co., London, 1892> 

C. Rawson. 

J. Soc. Chem. Ind. 1899, 467. 

J. Soc. Dyers, 1899, 166. 
J. Soc Arts, 1900, April 6^ 

W. Gallsmkamp. 

Chem. Ztg. 1901, 197. 
HOOOEWERFF & TEK MUELEN. 
J. Soc. Chem. Ind. 1900, 1100. 
Bk^UDAT h MOLISCH. 
Rev. Oen. d. Mat Color. 1900, 258. 

Calmette. 
Fr. Pats. 801826<» k addn. 

OUEQNIER. 

Ft. Pat 802169«>. 
R. Meldola. 

J. Soc. Arte, 1901, 897. 

A. Baeter k y. Dbewsen. 

Ber. 15, 2856. 

J. Soc. Chem. Ind. 1882, 131. 

Eng. Pat. 1266". 

Am. Pats. 25^^814 k 257815. 

Ger. Pat. 19768". 

K. Heumann. 

Ber. 28, 8043, 3289. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat. 8726» 

Am. Pat. 622189*. 

Fr. Pat. 206667» 

Ger. Pats. 64626» k 63810". 

HOMOLKA. 

Deutsche Gold k Silber 

SCHEIDE ANSTALT, AND 

Meister, Luciu8,& BrCnino. 
Eng. Pats. 13059«i&16875°^ 

Ger. Pat. appl. D12245. 

Ft. Pat 312763*1 k additions. 

Heumann. 

Knietsch k Seidrl. 

Ber. 1890, 8481 ; 1900, Hofmann 
number (Brunck). 

Bad. Anil, k Soda Fabrik. 
Eng. Pats. 10509«> ; 9291»* ; 

k 65966». 
Am. Pats. 534660 k 646165. 
Ger. Pats. 56273» ; 85494»* ; 

k 105569*. 

Fr. Pat. 206982» k additions. 

J. Soc. aiero. Ind. 1901, 832, 554. 

802 ; J. Soc. Dyera, 1901, 1S8. 

Sandmeyer. 

J. R. Geiqy k Co. 

Eng. Pats. 15416»; 

16497» ; k 6036~. 

Am. Pat 647280. 

Fr. Pat 291416. 

Ger. Pats. 113848; 113978; 

113979; 113980; 113981; 

115169; 116464; 115465; 

116563; 119280; 119831 ; 

123887 ; 125916. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment 



Appearanoe of dyestuff: the natural indigo forms blue lumps or 
cubes, with a coppery fracture. According to the quality and 
source it contains fh>m 80 to 80% of pure indigo. The synthetic 
indigo comes into commerce as a dark blue powder (Indigo Pure 
powder), as a reddish blue paste (Indigo Pure paste 20%), and as a 
very fine dark blue paste (Indigo Pure for printing, and Indigo 
Pure S, 20% paste).— In water or aloobol : insoluble.— In aniUno, 
nltrobanxene, or phenol : violet blue solution. — Wltli liydio- 
ohlorio aoid or oaustlo soda : no change.— On heating the dry 
oolour : it forms a violet vapour and sublimes in glistening dark 
violet crystalB.— &i oono. sulphurlo aoid : yellowish green solu- 
tion, becoming blue on warming.— Reducing agents : dissolve it 
as the leuco compound (" Indigo White "X—Bmplojnnent : cotton, 
wool, and silk are dyed from a vat containing the leuco compound, 
by alternate steeping and exposure to air. Designs are produced 
upon indigo dyed cloth by printing an oxidising discbarge (eg. 
chromate or ferricyanide). It is also employed in calico printing 
by direct application in the form of a paste mixed with caustic 
soda to cloth prepared with glucose (Schlieper k Baum processX 
or by production on the fibre from Kalle's Indigo Salt (orthonitro- 
phenyllactic-methyl-ketone).— Fastness : indigo, applied by dyo> 
ing or printing to cotton, wool, or silk, is very fkst to li^t| 
washing, and other agents.— Patents for methods of applloatiaii: 
Eng. Pats. 12940S7 ; 20210*7 ; 609l« ; 0646«) ; and 268900. 
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So. 


Commercial Name. 


Scientific Xame. Em ]>irical Formula. Coiutit utiontl FumiuU. 


890 


Indigo Salt T. 
IK.] 


o.Nilrophenrnii.tio- 
luethyl-ketoae. 


C,^,HnSO^ 


,,„ f[l]CH(OH).CH„.CO.CH, 


661 


Indigo White 
BASF. 

IB.} 
Indigo Vat. 

IM.] 




Ci„H,jN,0, 


C,H4ni^,H^CH.CH<-m}c,H, 


ea2 


Indigo Oannins. 

Indigo Extract 

Indigotine. 


Sodium salt of 
indigatiDDdisulpbonu 
aciJur iborresKid. 


0„H,N,O.S,Na, 


(;oH,(80,N»)<J5>C = C<J J>C,H3(SO,>-a) 


693 


Indigotine P. 

[B.] 


Sodium salt of 

indigotine tetrasul- 

phonic Kid. 


C,.H,N,0,,S,Ka, 


C„H,(SO,Nn),<^.^^>G = C<^ J>C,H,(SO,Na), 


694 


Uethrl Indigo fi. 

[Mo.] 


D-Methylindigotine. 


CijHijNjOj 


C,H, 2 -NH \H-[2]lc,H, 
[ 3 -CO-^^^ *^C0-[3]J 


095 


Methyl Indigo E. 

IMo.] 


p-Mctliylindigotiao. 


C,jH,jS„0, 


[1 CH, U,C[1] 

O.H, [4 -Xll..^,, ,, ,SH^[4]'-C.H, 

([3 -C0>^ = '-<C0-[3]J 



XXn. NATDBAL 



Ko. 




Dyeiug Principle. 


Empiric*! Fonndv 




696 


Weld Extract. 

(Wau.) 
(Oaode.) 


Luteolin or 
tetnoxyflavoQu. 


c„u,„o. 


Luttolin : 

HO/S-0 0_^3oH 

HO 
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Method of Preparation. 



Year of 
Discovery. 



Action of dilute caustic soda 
ujion a solution of o-nitro- 
benzaldehyde in acetone. 



Treatment of indigo with 
reducing agents. 



(1 ) Sulphonation of indigo 
with slightly fuming sulphuric! 

acid. 

(2) Action of fuming sulphuric 

acid upon phenylglycine or its 

carc>oxyIic acid. 



Sulphonation of indigo with 

sulphuric anhydride of 50% 

SO, at 70** to 80*. 



Condensation of nitrotoluic 

aldehyde C,H,(NOj) (CHj) 

(CHO) [2:1: 3] with acetone 

and alkali in presence of air. 



Condensation of nitrotoluic 

aldehyde CeHjCNOa) (CH,) 

(CHO) [4:1: 8] with acetone 

and alkali in presence of air. 



1882. 
1892. 



1805. 



Discoverer. Patents. 
Literature. 



Barter k Drkwsen. 

Ber. 16, 2857. 

EuGEN Fischer & Opper- 

MANX 

(method of employment). 
Chem. Ztg. 189S, 1009. 

Kai.le k Co. 
Ger. Pat. 73377". 



Proust. 



1740. 
1890. 

1890. 



Behaviour with Reacents. Shade and Dyeing Properties. 

Metnod of Employment. 



Appearanoo of dyeituff: yellow co'stalline solid.— lb water: in- 
soluble.— ta aqueoiu sodium bisulphite : dissolves at 86* to 45*, 
but again separates if the sfjlution is heated to a higher tempera- 
ture.— AlkaUes : convert it into indigo blue. — Employment : in 
calico printing, the compound being applied dissolved in bisul- 
phite, and converted into indigo by subsequent treatment with 
alkalies. 



Appearance of dyeituff: white paste, becoming blue on exposure to 
air.— In water: insoluble.— In aloohol: soluble with a blue 
fluorescence.— On addition of hydroohlorlo add : no change.— 
In caustio soda: dissolves to a yellowish green solution.— 
Employment : for preparing indigo vats or indigu printing. 



Barth. 
Crom, Bkrzelius, k Dumas. 

Ann. 22, 72. 

B. Heymanx. 

Ber. 24, 1476 k 3066. 

Fr. Bayer k Co. 

Ger. Pat. 63218. 

R. Knietsch. 
Ber. 24, 2086. 

Bad. Anil, k Soda Fabrik. 

Eng. Pat. 8726«». 

Am. Pat. 624266. 

Ger. Pat 68372®'. 

Fr. Pat. 206567. 
See also Ber. 34, 1860. 



Appearance of djreitaff : blue, brown, or reddish brown paste or 
powder.— In water : blue solution.— In aloOhol : slightly soluble. 
—On addition of bydroohlorlo aold : bluish violet solution ; blue 
on dilution.— On addition of oanstlo loda : olive or green solu- 
tion ; on dilution yellowish green.— In oona tnlphnrlo add : 
bluish violet solution ; blue on dilution.— Dyet : wool blue fh>m 
an acid bath. 



1898. 



Th. Reissio. 
juillard. 

Bull. Soc. Chim. [3] 7, 619. 



KOETSCHET. 

Soc. Chim. des Usines du 

Rh6ne. 

Eng. Pat. 26634". 

Am. Pat. 662076. 



1898. 



K0ET8(JHET. 

Soc. Chim. des Usines du 

Rh6ne. 

Eng. Pat. 26634". 

Am. Pat. 662076. 



Appearance of dyeituff: violet powder or copper red lumps.— &i 
water : easily soluble.— In aloohol : insoluble.— On addition of 
hydroohlorlo add : blue solution with red dichroism.— On addi* 
tlon of oanstlo aoda : red ; yellow on dilution.— In oono. ralphnilo 
add : blue solution ; on dilution blue with red dichroism.— Dyet : 
wool bluish violet from an acid bath. 



In aloohd or acetone : somewhat soluble.— Dyet : cotton greenish 
blue from a reduced vat. 



In aloohd or acetone : nearly insoluble.— Dyet : cotton reddish blue 
from a reduced vat. 



DTESTXTFFS 



Source and Method of 
Preparation. 



Investigators. Literature. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



An extract of the dried 

herbaceous plant, Reseda 

luteola or "Dyer's Rocket," 

which was fonnerly much 

cultivated in many parts of 

Europe. 

Luteolin was obtained 

synthetically by Kostanecki. 



Chkvrkl'L, Ann. chim. ])hys. [2], 82, 63. 

MoLDKNHAiTER, Ann. 100, 180. 
ScHUTZESBERGER k Parafp, Jahrcsb. 

1861, 707. 
Hlasiwetz k Pfaundler, Ann. 112, 

107. 

Herzio, Ber. 29, 1013 ; 30, 666. 

Perkin, J. Chem. Soc. 1896, 206, 799. 

V. Kostanecki, Ber. 88, 3410. 



Appearance and properties of dyestuff : pure luteolin crystallises 
in small yellow needles (+IIII3O) of m.p. al)Out 820*. sjiaringly 
soluble in water, readily in alcohol, and in acineous alkalies with 
a yellow colour. It is an adjective dyestuff giving fast yellow 
shades upon alumina, chrome, or tin mordants. — Employment: 
wold is now only uscmI to a small extent for dyeing silk and wool 
mordanted with alumina or tin. 
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Nn. 



nnr 



tt% 



iMmnmHul Nutn*'. 



Yount P\Mtlc. 

Ootiiitn. 
(Bolt Jauii« d« 



h^Tflng Prlnolplo. 



I''li«rtlii i»r 
(rioxylUvonul. 



?!mpirical Fonnula. 



^'15^10^6 



I 



I 



mdFviatic. 
(Mm twux'^) 



^n 



Morin or tetww^xT- » Morin : 

And 

Maolnrin 
or pentnoxyKwMo- 



v|?ivwThi hurk or 1 ***^^ 

<^xtrjiot\ <)w*v*tln or 



00 Pwtian B«n4«i Hhwimetin or 

^t-Mri nnamnazin 

>ir ^il«ro« tin-d ime thy 1 

ether 



Yellow 

KIlMHinffj^ 



and 

Quercetin 

vail present as 

glucosides). 



.4*- 



1^<11 






Brarilin (leuco 
compound) 

and 

Brazilein (dyestuff 
proper). 



CijH^O. 



A/oc/urtn .* 



^18^10^6 



Quercitrtn : 

^21^22^12 
Quercetin : 



Rhamnetin : 

Bhamnazin : 
Ci7H„0, 



Brazilin : 



CwHiA 



Brazilein : 



^l«Hl2^5 



/ 



Conntitutional Formnla. 



Ftsetin : 



— O 



C 



HOA 

l^— CO— C(OH) 




OH 
OH 



Morin : 



HO 



HoA-0— 9-OOH 
ky— CO— C(OH) 
HO 



Maclurin : 



OH 



OH 



Quercetin : 



Rory- 



"0 

HO 



OH 

O C— <^oH 

CO— C(OH) 



Bhamnetin : 



CH30A~0— C <3>oH 



l^_CO— C(OH) 
HO 



BJuimnazin: 



CH3OA-O— C 

l^_co— c 

HO 



OCH 




z 
H 



C(OH) 



Brazilin : 
H 



oA-0— ( 

IJ-CH-( 



,— O CH— CH. 

CH 

OH 



a 



OH 

H (1) 



Brazilein : 

HOA-O— CH-CH,-/V)H 
l^_CO— CH IvJOH (?) 
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Source and Method of 
Preparation. 



The wood (or extract there- 
from) of the Venetian sumach, 
Rhus cotinus, a tree belonging 
to the family of Terebinthacese, 

growing m Southern and 

Eastern Europe, the Levant, 

Jamaica, etc. 



Investigators. Literature. 



The wood (or extract therefrom) 

of the Morus tinctoria, a tree 

belonging to the family of the 

Urticacete, growing in North, 

Central, and South America, 

Cuba, Jamaica, etc. 



The ground bark (or extract 

therefrom) of the Quercus 

tinctoria, an oak indigenous to 

North America. 

"Flavine, yellow shade," is 

prepared by extracting the 

bark with water under pressure. 

** Flavine, red shaae," is 

obtained by boiling the 

alkaline extract with dilute 

sulphuric acid. 

The former, therefore, chiefly 

consists of quercetrin, the 

latter of querectin. 



The dried berries (or extract 
therefrom) of various species 

of Rhamnus (Rhamnus 
tinctoria, infectoria, oleoides, 

alaterna, etc. ) trees of the 

Buckthorn family growing in 

Asia Minor. 



The wood of several s{>ecies of 

Csesalpinia, leguminous trees 

growing in the Tropics, Central 

and South America, the 

Antilles, Africa, Asia, and 

the West Indies. 

The extract is prepared by 

boiling out the wood with 

water and concentration 

in vacuo. 



J. ScHMiD, Ber. 19, 1734. 

Herzig, Mou. f. Chem. 12, 177, 190 ; 

14, 39 ; 15, 688 ; 17, 421 ; Ber. 38, 293. 

Perkin, J. Chem. Soc. 1895, 648 ; 

1896, 1303. 

V. KosTANECKi, Ber. 28, 2302. 



Wagner, J. pr. Chem. 51, 82 ; Ann. 

76, 347 ; 80, 315. 
Hlasiwetz k Pfaundler, Ann. 127, 

351. 

Benedikt k Hazura, Mon. f. Chem. 

5, 165, 667 ; Ber. 8, 606. 

Perkin, J. Chem. Soc. 1895, 649 ; 1896, 

792. 

CiAMiciAN k SfLBER, Ber. 27, 1627 ; 

28, 1393. 

V. KosTANBCKi, Ber. 27, 1994. 



Behaviour with Reaeents. Shade and Dyeing Properties. 

Metnod of Employment. 



Appearance and propertlei of dyestnff: the colouring matter is 
contained in the wood as a tannic glucoside, " Fustin tannide," 
which crystallises in easily soluble yellowish white needles. It Is 
readily hydrolysed to fisetin, which latter when pure fonns small 
lemon yellow needles or prismatic crystals (+6H3O) of m.p. above 
SW ; insoluble in cold water, very slightly in hot, readily in 
alcohol. Is a mordant dyestuff.— -Employment : young ftistic has 
a limited use for dyeing wool orange and scarlet (chrome or tin 
mordant) and for dyeing leather. It Is tolerably fast to milling 
and soap, but very ftigltlve to light. 



Bancroft, introduction in 1775. 

BOLLEY, Ann. 37, 101 ; 115, 57. 

RiGAUD, Ann. 90, 283. 

Hlasiwetz k Pfaundler, J. pr. Chem. 

94, 65. 
Liebermann k Hamburger, Ber. 12, 

1178 ; 17, 1680. 
Herzig, Mon. f. Chem. 6, 72 ; 6, 863 ; 

9, 537 ; 12, 172 ; 14, 53 ; 15, 697. 

Perkin & Pate, J. Chem. Soc. 1895, 647. 

V. KosTANECKi, Ber. 28, 2302. 



Appearanoe and properties of dyeitulf: pure morin forms glisten- 
ing colourless needles of m.p. 285*. very sparingly soluble In water, 
more readily In alcohol. It gives deep yellow solutions In aqueous 
alkalies, and is an adjective dyestulf producing varioui shades of 
yellow with alumina, tin, and chrome mordants, olive shades with 
iron and copper. Pure niaclurin crystallises in pale yellow pris- 
matic crystals (+H3O) of m.p. 200*, rather sparingly soluble in 
water, easily in alcohol. It Is a very weak dyestulf. Combines 
with dlazo compounds.— Emplojrment : fustic Is chiefly used in 
wool dyeing for yellows and mixed shades (upon a chrome or 
alumina mordant> Also as a bottom for black. 



Kane, Phil. Mag. 28, 3 ; J. pr. Chem. 

29, 481. 
Galatly, Edin. New Phil. J. 7, 252. 
ScHiJTZENBERGER, Ann. chim. phys. 
[4] 15, 118 ; Bull. Soc. Chim. 10, 179. 

LlEBERMANK k H6RMANN, Ann. 

196, 299. 

Herzig, Mon. f. Chem. 6, 889 ; 9, 

548 ; 12, 172. 

Perkin k others, J. Chem. Soc. 1895, 

496, 650 ; 1897, 818. 



Appearanoe and properties of dyestuff: usually employed as a 
^ thick extract or as an olive yellow to brown powder (" Flavine "X 
Pure queroitrin crystallises fh>m water In pale yellow needles 
(+H2O) of m.p. 168*. It Is readily hydrolysed by acids to 
queroetln. Quercetln forms fine yellow crystals, slightly soluble 
In water, readily in alcohol and aqueous alkalies forming yellow 
solutions. It Is an adjective dyestuff giving the following 
colours with metallic mordants :— alumina, greenish yellow ; 
chrome, dull yellow ; tin, bright orange ; iron, olive to greenish 
black. — Emplojnnent: extensively used in calico printing and 
wool dyeing for production of yellows and browns (chiefly upon 
chrome or iron and alumina moMantsX Also for toning logwood 
blacks. 



Chevreul, Ann. chim. phys. 66, 225. 

Liebermann k Burg, Ber. 9, 1883. 

ScHALL k Dralle, Ber. 17, 375 ; 20, 

3365 ; 21, 3009 ; 22, 1547 ; 23, 1430 ; 

25, 18 .• 27, 524. 

Hummel k Perkin, Ber. 15, 2343. 

BucKHA k Erck, Ber. 17, 683 ; 18, 1138. 

FuERSTEiN k V. KOSTANECKI, Ber. 

82, 1024. 
Herzig, Mon. f. Chem. 12, 187 ; 14, 

56 ; 15, 139 ; 16, 913. 

61LBODT, Perkin, k Yates, J. Chem. 

Soo. 1901, 1896. 

2m 



Appearanoe and properties of dyeitnff : the glucoside of rhamnetin, 
xanthorhamnin, forms easily soluble golden yellow microscopic 
crystals, having no dyeing power itself, but readily hydrolysed to 
the dyestuff rhamnetin. The latter is a deep yellow crystalline 
powder, very sparingly soluble in water, but dissolving with a 
yellow colour in alkalies. Rhamnazin (also present as glucoside) 
crystallises in bright yellow needles of m.p. 215', siiaringly soluble 
in alcohol, soluble with an orange yellow colour in aqueous 
alkalies. Both rhamnetin and rhamnazin are adjective dyestuffs, 
the latter being much the weaker. — Emplojrnmit : Persian berries 
are largely used for cotton printing In conjunction with a tin, 
chrome, or alumina mordant, giving valuable bright yellow to 
orange shades, those upon chrome being very fkst to soap and 
chlorine. 



Appearanoe and propertiea of dyestuff: pure brazilin crystallises 
from water In transparent yellowish or colourless needles (+HgO>. 
Its alkaline solution rapidly oxidises in the air to a carmine red 
solution of brazilein. The latter crystallises in gray silvery plates, 
sparingly soluble in water, easily in alkalies. It is an adjective 
dyestuff, giving red lakes with chromium, aluminium, and tin 
mordants. — Employment : chiefly as extract of Brazil wood for 
cotton printing (with metallic mordantsX Also upon chromed 
wool. Owing to deficient fastness to soap, alkalies, and adds its 
employment is limited and rapidly decreasing. 
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No. 


Commercial Name. 


Dyeing Principle. 


Empirical Formula. 


Ck)nstitutional Formula. 


702 


Logwood 

(chips or extract). 

Oampecby Wood. 

(BoiB de 0am- 

pdcha) 

(Blanholz.) 

Hematiiie Paste 

& Powder. 

Noir reduit 

Steam Black. 


Hspjnatoxylin 
(leuco compound) 

and 

Hsematein 
(dyestuff proper). 


Hematoxylin : 
CieH^O, 

Hamatein : 


Hccmatoxylin : 

HO 
HO/V-O CH CHo— /NOH 

Iw CH CH ' sJoH 
I 
OH 

Hamatein : (?) 

HO 
HoA-0 CH— CH,-/\oH 

KJ CO— CH —KyoK 


70S 


OutcL 

OatechtL 

Gkunbier. 

Japan Earth. 

(Oachon.) 

(Katecliu.) 


Catechin 

and 

Catechu-tannic acid, 

together with some 

Quercetin. 


Catechin : 


OH 

HOA— CH < >oH 

(^ CHj CH(OH) (?) 

HO 

1 


704 


Indian Yellow. 

Purree. 

Pinri 


Magnesium salt of 

Euxanthic acid 

together with some 

Euxanthone. 


Euxanthone : 

e„HsO, 

Euxanthic acid : 


Euxanthone : 

HO 

Euxanthic acid : \ 

\y C ^0 . CH(OH) . (CH . OH),CO*H 
HO ^ 


706 


Sandalwood. 
Barwood. 
Camwood. 


Sautaline or santalic 
acid (?). 




Unknown. 


706 


OochineaL 

Oochinille. 

Oarmina 

Carmine Laka 


Carminic acid. 

(Cannino lake consists 

substantially of the 

aluminium salt of 

carminic acid. ) 


^22 24pVl 


Carminic acid : 
CHg CH, 

HoO:c5SSJ>^(«H)-«(OH)<CHgH!:OoH 

COjjH COjH 

(?) 


707 


Tnrmeria 

(Cnrcnma.) 

(Safiran dlnda) 


Curcumine. 


^21^20^6 


Unknown. 
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Source and Method of 
Preparation. 


Investigators. Literature. 

• 


Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 


The wood of the Heematoxylon 

campechianum, a tree sprowing 

in Central America, Cuba, 

Hati, Jamaica, Domingo, 

Martinique, etc. 

The extract is prepared bj 

boiling out the wood 

with water and concentrating 

in vacuo. 


Cheyrkul, Ann. chim. phys. [2] 83, 

53, 126. 

0. L. Erdmann, J. pr. Chem. 36, 193 ; 

36, 205 ; 75, 318. 

Hesse, Ann. 109, 332. 

E. Erdmann k ScHULTZ, Ann. 316, 284. 

Rheim, Ber. 4, 329. 

Herzio, Mon. f. Chem. 16, 906 ; 19, 

738 ; 30, 461. 

Hummel k A. G. Perkin, Ber. 16, 2337. 

GiLBODY, W. H. Perkin, k Yates, 

J. Chem. Soc. 1901, 1396 ; Proo. 1899, 

27 ; 1900, 106. 


Appearance and propertlM of dyestnff : logwood extract is a brown 
treacly liquid or semi-solid mass, soluble in alkalies to a purple 
solution. Pure haematoxylin forms colourless crystals (+8HsO) 
slightly soluble in cold, easily in hot water. Its alkaline solution 
rapidly oxidises in the air to a bluish violet solution of hnmatein. 
The latter forms in reddish crystals with green metallic lustre, 
sparingly soluble in hot water to a yellowish brown solution. It 
is an s4jective dyestuflT, giving with metallic mordants the 
following colours :— alumina, blue ; chrome, blackish blue ; iron, 
black ; copper, greenish black ; tin, violet— BmiOoynMnt : chiefly 
for dyeing blacks, with a chrome mordant for wool, with an iron 
mordant for silk, and with a chrome or an iron and alumina 
mordant for cotton. Also as a substitute or bottom for indigo 
blues. In calico printing logwood blacks are produced by print* 
ing the extract together with a chrome mordant and an oxidising 
agent, or by applying a ready-prepared chrome lake dissolved in 
sodium bisulphite (" Noir reddit"). 


The dried sap of yarious 

species of Acacia or Mimosa, 

leguminous trees growing in 

the East Indies. Also from 

areca or betel nut (Bengal 

cutch) and from species of 

Uncaria belonging to the 

family of Cinchonace® 

(Gambier cutch). 


Berzelius, Jahresb. 14, 235. 

SyANBERO, WaCHENRODER, k OTHERS, 

Ann. Pharm. 34, 215 ; 81, 72 ; 37, 306, 

320, 336. 

Neubauer k OTHERS, Ann. 96, 337 ; 

138, 285 ; 184, 118. 

Em, Ann. 186, 327 ; Mon. f. Chem. 3, 647. 

LiEBERMANN k Fauchert, Ber. 13, 694. 

Perkin k Yoshitake, J. Chem. Soc. 

1902, 1160. 


Appearance and propertlei of dyastnff : pure catechin crystallises 
in fine white silky needles, sparingly soluble in cold water, very 
easily in hot, readily soluble in alcohoL It has a slightly acid 
astringent taste. It dissolves in aqueous alkalies, forming very 
oxidisable solutions, and combines with diazo compounds.— 
Emplojnnent : cutch is extensively used for production of fiwt 
browns upon cotton by dyeing or printing and subsequent flxa* 
tion with bichromate or with copper salts. Also in conjunction 
with mordant colours, e,g. logwood, for various other shades (black, 
olive, etc.X and for dyeing and weighting silk (iron mordant). 


Prepared at Mongh^r in Bengal 

bv heating the urine of cows 
fed on the leaves of the Mango. 


Grabs, Ann. 364, 267 ; Ber. 15, 1675 ; 

16, 862 ; 19, 2607 ; 30, 2331. 
Erdmann, J. pr. Chem. 83, 190 ; 37, 

385. 

Stenhouse, Ann. 60, 423. 

Baeyer, Ann. 156, 257. 

v. KosTANECKi k OTHERS, Ber. 19, 

2918 ; 84, 3983 ; 36, 71 ; 37, 1989. 


Appearanoe and propertlet of dyastuff: Indian yellow appears in 
commerce in the form of round balls of a brown or greenish colour. 
Pure euxanthic acid crystallises from alcohol in pale yellow glisten* 
ing plates of m.p. 150*, soluble in hot water, sparingly in cold. It 
is split up by hydrolysis into glycuronic acid and euxanthone. It 
is a mordant dyestulT. Euxanthone, which crystallises in yellow 
needles of m.p. 240*, sparingly soluble in water, is a much weaker 
colouring matter than euxanthic acid.— Employmmt : as a painter's 
pigment, chiefly used in fresco painting. Not employed in dyeing. 


The rasped or powdered wood 

of various species of Ptero- 

carpuR and Baphia, trees 

belonging to the family of 

Dalbergieie growing in Africa, 

the East Indies, Ceylon, etc. 


Pelletier, Ann. chim. phys. [2] 51, 

193. 

Bollry, Ann. 63, 150. 

Leo Meyku, Ann. 73, 320. 

Weyermann k Haffkly, Ann. 74, 226. 

Franchimont, Ber. 13, 14. 


Appearance and propertiea of dyei tuflli : the dyeing principles of 
these woods are not known with certainty, and require reinvesti- 
gation. They are adjective dyratufln giving red lakes with 
alumina, chrome, tin, and iron ; and al«o dyeing wool directly.— 
Emplojnnent : (fan<ialwood, barwood, and camwood have a limited 
employment for dyeing wool by the "saddening" method (alumina, 
chrome, tin, or iron mordant), and as a bottom for indigo. Also 
used for dull reds upon ootton (tin mordant). They are fkst to 
acids, but sensitive to alkalies and light. 


The dried bodies of the female 
cochineal insect, Coccus cacti, 
which lives upon plants belong- 
ing to the family of Opuntia 
or Prickly Pear growing in 
Mexico and Central America. 
Contains about 10% of true 
colouring matter. Carmine is 
obtained by precipitating 
cochineal extracts with acid 
salts. 


Pelletier k Caventon, Ann. chim. 

phys. [2] 8, 250. 

Warren de la Rie, Ann. 64, 1. 

ScHUTZENBEROER, Ann. chim. phys. 

[3] 54, 52. 

LiKBERMANN, Ber. 18, 1969 ; 80, 688, 

1731 ; 81, 2080 ; Ann. 168, 105. 

Will k Lrymann, Ber. 18, 3180. 

v. Miller k Rohde, Her. 26, 2647 ; 30, 

1760. 
Si^HUNCK k Mar(^hlrwski, Ber. 37, 

2980. 


Appearanoe and propertlet of dyettuif: pure canninic acid 
crystallises hi bright red prisms, tolerably soluble in water, less 
in alcohol. The aqueous solution is yellowish red, becoming 
crimson on addition of alkalies. It is an acid compound and a 
mordant dyestufT giving scarlet and crimson lakes with tin and 
alumina respectively, and a green lake with uranium.— Employ- 
ment : for dyeing a scarlet upon wool (tin monlant) which is very 
fast to light, air, etc., but not to soap. Formerly used in calico 
printing (albumin colourR) and for silk dyeing (alumina or tin 
mordantX Still much employed for prepnration of pigments, etc. 


The ground root of 

Curcuma tinctoria, a plant 

belonging to the ginger tribe, 

growing in India, China, 

Cochin-China, and the East 

Indies. 

1 


VooEL, Ann. 44, 297. 

Dai; BR, Ber. 3, 609. 

Iwanof-Gejkwski, Ber. 3, 625 ; 6, 

1103 ; 6, 196. 

Kaohler, Ber. 3, 713. 

Ciamician k SiLBER, H» r. 30, 192. 

Jackson, Am. Chem. Soc. 4, 77 k 360 ; 

Ber. 14, 485. 

Radcliffe, J. Soc. Dyers, 1897, 25. 


Appearance and properties of dyestuff: tunueric powder conUius 
Sot 4% of pure curcumine. The lattipir crystallises in bright red 
needles or yellow prisms with a blue reflex. It melts at 178*, and is 
insoluble in water, readily soluble in alcohol. Dissolves in aqueous 
alkalies to a brownish red solution, and gives a red compound with 
boric acid which is changed to blue by alkalies.— Bmploymont: 
dyes cotton direct with a mordant a bright greenish yellow. Still 
uned in dyeing to a small extent (chiefly for shading) in spite of its 
want of (lEistness to light, soap, and alkalies. Also employed fur 
colouring btitter, cheese, curry-powder, wood, wax, etc. 
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No. 


Commercial Name. 


Dyeing Principle. 


£m])irical Formula. 


Constitutional Formula. 

• 


708 


Safflower. 

Bastard Saf!h)n. 

(Safflor.) 


Cart ham ine and a 
yellow dyestutr. 


Carthamine : 


Unknowu. 


709 


Annatto. 
(Orlean.) 


Hixin. 


G^B^uO, 


Uuknown. 


710 


ArchU 

(extract or powder). 

OrchiL 

Ondbear. 

(OneiUa) 

(Ponrpre Frao^ait.) 


Alkali salt of orcein. 


C,,H,,NA 


Unknown ; poeeibly an oxazine derived from orcinol 


711 


Barberina 


Berberine. 


C^H,,NO, 


HjC^O ^ OCH, 
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Source and Method of 
Preparation. 



The dried petals of Carthamus 
tinctorius or Dyer's Thistle, 

which grows in many parts of 

£urope, Persia, £^;ypt, and 

South America. 



Salvetat, Ann. chim. phys. [3] 36, 337. 

ScHLiEPER, Ann. 68, 357. 

Malin, Ann. 186, 117. 



The seed of the Bixa Orellana, 

a tree growing in Central 

America, the EUtst Indies, and 

the Antilles. 



Investigators. Literature. 



From various species of lichen 

belonging to tne families of 

Rocoella and Lecanora by 

treatment with ammonia and 

air. Orcein is also formed 

from isolated orcinol by the 

same treatment. 



Occurs in the root of the 

common barberry (Berberis 

communis) and in many other 

plants, e,g, Columbo root 

(Cocculus palmatus), Hydrastis 

Canadensis, Coptis tecta, 

Woodumpar, etc. 



Kerndt, Jahresb. 1/649, 475. 

PiccARD, Dingl. 163, 139. 

BoLLET k Mtlius, J. pr. Chem. 98, 359. 

Etti, Ber. 7, 446 ; 11, 864. 

ZwicK, Ber. 80, 1972. 

V. KosTANECKi k Maron, Ber. 31, 728. 



Thillayk, Cuandois, k Martin, 

Pol. Ceutralbl. 1854, 493 k 1326. 

GuiNON, R^p. de chim. app. par Persoz, 

I., 189. 

Oerhardt k Laurent, Ann. chim. 

phys. rS] 84, 315. 

RoBiQUET, Ann. chim. phys. [2] 47, 238. 

LiEBERMANN, Ber. 7, 247 ; 8, 1649. 

ZuLROWSKi k Peters, Mon. f. Chem. 

11, 227. 



Chevalier k Pelletan, J. chim. med. 

(1826) 3, 314. 

BucHNER k Herberoer, Ann. 34, 228. 

Fleitmann, Ann. 69, 160. 

Perrins, Ann. (1861) Suppl. 2, 176. 

W. H. Perkin, J. Chem. Soc. 1889, 63 ; 

1890, 992. 

A. O. Perkin, J. Chem. Soc. 1895, 413 ; 
1897, 1198. 



Behaviour with Reagents. Shade and Dyeing Properties. 

Method of Employment. 



Appearance and properties of dyestuff: carthamin forms dark red 
crystalline crusts, sparingly soluble in water, easily in aloohol. 
Dissolves in alkalies with a deep yellowish red colour.— Bmplpy- 
ment: dyes silk and cotton direct red without a mordant, but 
owing to its extreme fiigitiveness no longer used in dyeing. 
Under the names of " Rouge v^^tale," " Safflower Carmine," etc., 
it is employed as a cosmetic and as a pigment 



Appearance and propertlet of dyestuff: pure bixin forms dark red 
metallic glistening microscopic plates of m.p. 175% insoluble in 
water, soluble in aqueous alkalies, sparingly soluble in alcohoL 
It dissolves in cone, sulphuric acid with a cornflower blue colour 
which on dilution becomes dark green. — Employment: annatto 
dyes cotton (direct or upon a tin mordant) a bright orange, fkst to 
soap and acids, but very fugitive to light. It is chiefly used for 
colouring butter, cheese, etc., very little for dyeing. 



Appearance and properties of dyeitnff: orcein is a carmine red 
crystalline powder, insoluble in vrater, soluble in alcohol to a 
carmine red solution. Dissolves in aqueous alkalies with a bluish 
violet colour.— Employment : for dyeing wool and silk (with or 
without a mordant). Tlie bluish red so obtained is very level and 
" bloomy," but not flut to light It is now largely replaced by 
level dyeing azo colours. 



Appearanoe and propertiet of dyestuff : pure berberine crystallises 
firom water ^i glistening yellow needles (+6HsO), readily soluble 
in hot water and alcohol, and having a very bitter taste. It 
dissolves in cone, sulphuric acid with a yellow colour which 
on wanning becomes olive green. It is the only natural baaie 
colouring matter, fonns golden yellow stable salts with acids, and 
dyes cotton mordanted with tannin. — Emjkloymant: to a small 
extent for dyeing silk and leather yellow. 



INDEX TO SECTION I 



RAW AND INTERMEDIATE PRODUCTS 

(The Numbers refer to the pages.) 



Ac6taiiilide 
Acetic acid 
Acetoacetic ether 
Alizarine. 
p-Amidoazobenzene 



19 
70 
70 
64 
67 



j9-Amidoazobenzenedisulpbouic 

acid .... 67 
29*Amidoazobeuzonemono- 

sulphonic acid . . 67 

a-Amidoazonaphthalene . 67 
Amidoazonaphthalene- 

disalphonic acids . 66, 67 

Amidoazotoluene . . 67 
Am idoazotoluenedisulphonic 

acid .... 67 

m-Amidobenzaldehyde . 62 

j^-Amidobenzaldehyde . 62 

Amidobenzene . 19 
Amidobenzenyl-o-amidothio- 

cresol .... 39 

o-Amidobenzoic acid . . 20 

p-Amidobenzylalcohol 24 

^-Amidobenzyldimethylamiue 89 

m-Amido-p-cresolmethylether 24 

^-Amidoethylaniline . . 82 

^-Amidomethylaniline . 32 

/S'Amidonaphthalene . . 28 

a-Amidonaphthalene . . 24 
Amidonaphthols (1 : 5), 
(1:6), (1:7). (1:8). 
(2:8). (2:6), (2:7), 
(2:8). . . 66, 67, 68 
a • Amido - p • naphthoic thyl- 

ether .... 26 
Amidonaphtholdisulphonic 

acids ... 67, 68 

Amidouaphtholmono- 

Rulphonic acids . 67, 68 

o-Amidophenol ... 66 

m-Amidophenol ... 64 

/7-Ainidophenol ... 66 

o-Amidoph«nolethylether . 23 

o-Amidophenolmethylether . 23 

m-Amidophenyltrimethyl 

ammoninm chloride . 32 

Amidosalicylic acid . . 66 
Amidotoluenyl-o-amidothio- 

xylenol ... 40 

Amido-m-zylene . 22 

Ainido-j9-zylene 23 

Aniline . . .19 

o-Anisidine ... 28 



Anthracene ... 6 

Anthracene picrate . 6 

Anthranilic acid 20 

Anthraquinone . 60 
Anthraquinnnemono- 

sulphonic ju:id . . 64 

Anthrarufine ... 66 

Azobenzene ... 8 

Azotoluene ... 9 

Azoxybenzene ... 8 

Azozytoluene ... 9 

Azozytoluidine 42 

Benzal chloride . . 69 

Benzaldehyde ... 60 
Benzaldehyde-o-8uIpliouic 

acid .... 60 

Benzene .... 4 

o-Beuzenedicar boxy lie acid . 18 

m- &j9-Benzenedi8ulphonic acid • 14 

Benzenemonocarbozylic acid 17 

Benzenemonosulphonic acid 14 

Benzidine . . . 8, 40 

Benzidinedicarboxylic acid 42 

Benzidinesulplione . . 41 
Benzidinesulphonesuli)honic 

acids .... 42 

Benzidinesul phonic acids . 41 
Benzoic acid . .17 

Benzol .... 4 

Benzotrichloride . 69 
Benzylaniline . . .32 

Benzyl chloride 68 

Benzylidinedichloride . 69 

Binitrobenzol ... 8 

Binitrotoluol ... 9 

Bitter almond oil 60 



Carbazole 


36 


Carlx>Iic acid . 


6 


Carbolic oils . 


3 


Carbonyl cliloride 


68 


Chloroacetic acid 


70 


o-Chloro - - amidophenol- 




^-sulphonic acid . 


64 


^-Chloro-o-amidophenol- 




o-sulphonic acid . 


54 


m-Chlorobenzaldeh yde 


60 


o-Chlorobenzaldehyde 


60 


Cblorobenzene . 


68 


o-Chlorobenzyl alcohol 


69 


o-Chlorobenzyl chloride 


69 


271 





Chlorodinitrobenzene 
0- & j9-Chloronitrobenzene . 
Chromotropic acid . 
Coal-tar . 
Coal-tar bases . 
Cresol 

Cresol, 0-, w-, k p . 
Cresylic acid . 
^•Cumidine 



10 

10 

63 

1 

2 

7 

7 

7 

23 



Dehydrothio-^-tolaidine . 39 

Dehydrothioxylidine . 40 

Diamidoazobenzene . 66 

Diamidoazoxytoluene 42 

m-Diamidobenzene . . 36 

j7-Diamidobenzene . . 36 

^j9-DiamidodimethoxydiphenyI 41 

Diamidodiphenic acid . 42 

pj»-Diamidodiphenyl . . 40 

j>p-Diamidodiphenylamine . 42 

Diamidodiphenylethylene 42 

j)29-Diamidodiphenylmethane 38 

j>p-Diamidodiphenylthiourea . 43 

pp-Diamidodiphenylurea . 43 

/>p-Diamidoditolyl . 41 

^>p-Diamidoditolylmethane . 38 

/>p-Diamidoethoxydiphenyl . 41 

Diamidonaphtbalene (1 : 6) 43 

Diamidonaphthaleuedisul- 

phonic acid (1:6:3:7) 44 
Dianiidonaphthalenedisul- 

phonic acid (1:8:3:6) 44 
Diamidonaphthalene- 

snlphonic acid (1:3:6) 43 
Diam i don aph thai ene- 
sulphonic acid (1:4:2), 
(1:4:6 or 7) . 43,44 
Diamidophenolsulphonic 

acids .... 64 

^-Diamidostilbene . . 42 
Diam idostilbenedi»uI phonic 

acid .... 42 

Diamidotoluene . . 37 

Dianisidine ... 41 
Diazoazonaphthalene- 

disulphonic acid . . 66 

Diazobenzene chloride . 66 

m-Diazobenzenesulphonic acid 20 

j^-Diazobenzenesul phonic 

acid . . . 20, 66 

Dichlorolienzaldehyde . 61 

Dichlorobenzidine . . 41 
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Dichlorophthalic acid . 18 
Dichlorophthalic anhydride 18 
j9-Diethylamidobeuzaldehyde 62 
Diethyl-m-amido-jp-cresol . 56 
Diethyl-m-amidophenol . 55 
Oiethylaniliiie ... 32 
/3|/>-Diethyldibc'iizyldiainidodi- 

phenylmethanedisulphonic 

acid .... 39 
jp-Dimethylamidobenzaldehyde 62 
Dimethyl-?/! amido-jjcresol 56 
DimethyI-7/(-amidopheuol. 55 
Dimethylamine . . 69 
Dimethylaniline . . 31 
Dimethyl -a-naphthylamiiie 34 
Dimethyl-/9-naphthylamine 34 
u- Dimethyl - m - pheuylene- 

diamine ... 32 
Dimethyl -p • phenylene- 

diamine . . 32, 37 
Dimethylsulphate . . 69 
/3-Dinaphthyl-m-pheuylene- 

diamine . . .38 
Dinitroanthraqiiinone . 64 
m-Dinitrobenzene . . 8 
Dinitrodibenzyldisulplionic 

acid . ' . . . 11 
Dinitronaphthalenes (1:5), 

(1:8) . . . .11 
Dinitrooxydipheuylamine 33 
a*Dinitrophenol ... 13 
DinitroHtilbenedisnlphonic 

acid . . . .11 
a-orm-Dinitrotoluene • . 9 

Dioxyanthraqu ill ones (1 :2), 

(1 : 4), (1 : 5), (1 : 8) 64, 65 
}A-Diozybenzene ... 45 
Dioxynaphthalenes (1 : 2). 

(1:6), (1:6), (1:7), 

(1:8X (1:3), (2:3), 

(2 : 6), (2:7) . 52, 53, 54 
Dioxymiphthalenesulphonic 

acids . . . 52, 53, 54 
Dioxy tartaric acid . . 71 
Diphenylamine . . 33 
Diphenylnaphthaleiiediamine 

(2:7) . . . .38 
Diphenyl - m - phenylene- 

diamine ... 37 
Di-p. tolylnaphthalene- 

diamine (2:7) . . 38 
Di -p - tol yl - w - phenylene- 

diamine ... 37 

Ethoxybenzidine . 41 

Ethylaniline ... 32 

Ethyllwnzylaniline . . 33 
Ethylbenzylanilinesulphonic 

acid .... 33 

Ethyl bromide 70 

Ethyl-o-toluidiue . . 33 



First runnings . 
Formaldehyde . 
Formic acid 


3 
69 
69 


Gallic acid 


46 


Heavy or creoJiote oils 
Hydrazobenzene 
Hydrazotoluene 
Hydrocarbons . 


3 
8 
9 

1 


Isodehydrothioxylidine . 


40 


Light oils 


3 


Methyl alcohol 
Methylaniline . 
Methylbenzylaniline 


68 
31 
33 



Methylbenzylanilinesulphonic 

acid .... 33 

Methyl chloride . . 69 

Methyldiphenylamine . 34 
Methylphenyl-a-naphthyl- 

amine .... 34 

Methylquinoline . . 35 

Methyl-o-toluidiue . 33 

Monoethylaniline . 32 

Monomethylaniline . . 31 

Naphthalene ... 5 
Naphthalenedisulphonic acids 
(1:5), (1:6), (2:6), 
(2:7) . . . 15, 16 

Naphthalenemonosulphonic 

acids (a- and j9-) . . 15 
Naphthalenetrisulphonic 
acids (1:3:5), (1:3:6), 
(1:3:7) . . . 16 
a-Naphthol ... 46 

/3-Naphthol ... 50 
a-NaphthoIcarboxylic acid . 47 
a-Naphtholdisulphonic acids 
(1:2:4), (1:3: 6), 
(1:4:8), (1:3:8), 
(1:4:6), (1:4:7) . 49 
/3-Naphtholdisulphonic acids 
(2:3:6), (2:6: 8), 
(2:3:7), (2:4:8) . 51 
a- Naphtholsul phonic acids 
(1:2), (1:3), (1:4), 
(1:5), (1:6), (1:7), 
(1:8).. . 47, 48 
/S-Naphtholsulphonic acids 

(2 : 8), (2 : 6), (2 : 7) 50, 51 
a- Xaphtholsultonesulphonic 

acid .... 49 
a-Naphtholtrisulphonic acids, 
(1:2:4:7), (1:3:6:8), 
(1:2:4:8). . . 49 
/3-Naphtholtrisulplionic acid 52 
Xaphthoresorcin . . 53 
a-Naphthylamine . . 24 
/9-NaphthyIamine . . 28 
a- Naphthylaminedisulphonic 
acid8(l:3:8),(l:4:8), 
(1:4:6), (1:4: 7), 
(1:2:5), (1 :2:7) 26,27 
P- Naphthylaminedisulphonic 
acids (2:3: 6), (2:6:8), 
(2:3: 7), (2:4: 8), 
(2:6:7) . . 30, 31 
Naphthylamine ether . 25 
a-Naphthylaminemono- 
sulphonic acids, (1 : 2), 
(1:3), (1:4), (1:5), 
(1:6), (1 : 7), (1:8) . 25 
/3-Naph thylamineniono- 
su I phonic acids, (2 : 8), 
(2 : 6), (2 : 6), (2 : 7) 29, 30 
a-Naphthylaminetrisulphonic 
acids (1:2:4:7), 
(1:2:4:8), (1:3:6:8), 
(1:3:5:7), (1:4:6:8) 28 
/3- Naphthylaminetrisulphonic 

acid (2:3:6:8). . 31 
Naphtliylenediamine 43 

a-Naphthylglycine . 24 

o-Nitraniline . .11 

m-Nitraniline . .12 

ji>-Nitraniline .12 

o-Nitro-j>-amidophenol ^56 

^-Nitro-o-amidophenol . 54 
0- Nitre 'p - amidophenol - o - 

sulphonic acid . . 56 
o-Nitro - • amidophenol -p - 

sulphonic acid . . 54 
o-Nitroanisol . . .13 
o-Nitrobenzaldehyde . 61 



m-Nitrobenzaldehyde . . 61 

j9*Nitrobenzaldehyde . . 61 
^-Nitrobenzaldehyde-o- 

sulphonic acid . . 61 

Nitrobenzene ... 8 

o-Nitrobenzidine . . 41 

Nitrobenzol ... 8 

o-Nitrobenz)l alcohol . . 59 

o-Nitrobenzylaniline . . 59 

o-Nitrobenzyl chloride 59 

^-Nitrobenzyl chloride . 59 

/i-Nitrodiazobenzene chloride 12 

m-Nitrodimethylaniline . 82 

a-Nitronaphthalene . 10 

Nitronaphthalenesulphonic 
acid8(l:6), (1:7),(1:8), 

(1:6) . . . . 17 

o-Nitrophenol ... 13 
^-Nitrophenol .18 

Nitro-m-phenyleuediamine 36 
m-Nitrophenyl trim ethyl- 
ammonium chloride . 12 
j9-Nitrosoiiimethylaniline . 32 

Nitrosoethylbenzylanilino . 33 

j9-Nitrosomethylaniliue . 31 

0- k ^-Nitrotoluene ... 9 

/i-Nitrotoluenesulphonic acid 9 

^-Nitro-o-toluidine . . 13 

Nitrotoluol ... 9 

a-Nitro-w-xylene . 10 

Nitroxylol . .10 

Oxalacetic ether . 70 

o-Oxybenzaldehyde . 62 

m-Oxybenzaldehyde . 63 

^-Ozybenzaldehyde . 62 

o-Oxybenzoic acid 45 

m-Oxydiethylaniline . 55 

m-Oxydimethylaniline . . 55 

m-Oxydiphenylaraine . 55 

Ozymethylene ... 69 

m-Oxymonoethylaniliue 55 

a- Oxy naphthalene . . 46 

/3-Oxynaphthalene . 50 

a-Oxy-/3-naphthoic acid 47 

Oxynaphthylamines . . 56 

Paranitraniline red . 12 

Phenanihrene ... 6 

Phenanthrene picrate 6 

Phenauthraquinone . . 65 

o-Phenetidine ... 23 

Phenol .... 6 

Phenol-o-carboxylic acid . 45 

Phenols .... 2 

0- k |?-PheDolsulphonic acids . 44 
Phenylamidonaphthol- 

sulphonic acid (2:8:6) 58 

Phenyl-m-amidophenol . 55 

Phenylamine . . .19 

/i-Phenylenediamine 36 

97t-Phenylenediamine . 36 

m- Phen ylenediaminedisulphonic 

acid .... 36 
Phenylglycine . .19 
Phenylglycinecarboxylic 

acid .... 20 

Phenylglycocol . . 19 
Phenylglycocolcarboxylic 

acid . . . .20 

Phenylhydrazine . 20 
Phenylhydrazine-^-8ulphonic 

acid .... 21 

Phenyl-a-naphthylamine . 34 

Phenyl-/3-napbthylamine . 84 

Phosgene gas ... 68 

Phthalicacid ... 18 

Picramic acid ... 54 
Picric acid . .14 

Primuline base . 89 
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Pyridine . 
Pyrogallic acid 
Pyrogallol 

Quinaldine 

Quinizarine 

Quinoline 

Resorcin . 
Resorcinol 

Salicylic acid . 



Salicylic-acid-azo-a-naphthyl- 
amine . 

Succinic acid . 
m-Sulphanilic acid 
p-Sulplianilic acid 



7 

45 
45 

35 
65 
35 

45 
45 

45 

68 
71 
20 
19 



Tetrachlorophtbalic acid . 18 

anhydride 18 
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/>p-Tetramethyldiamidobenzhy- 

drol .... 39 
/>p-Tetramethyldiamidobenzo- 

phenone ... 63 
^-Tetramethyldiamidodiphenyl- 

carbinol ... 39 
^-Tetramethyldiamidodiphenyl- 

methane ... 38 

/p-Tetramethyldiamidothiobenzo- 

phenone ... 63 

Tetrazodiphenyl salts 40 

,, sulphate . 66 

Thiocarbonyl chloride . 68 

Thiophosgene ... 68 

Tolidine . . . .9,41 

Toluene .... 5 

0- ft ^-Toluenemonosulphonic acids 14 

o-Toluidine ... 21 

m-Toluidine ... 22 

2>-Toluidine ... 22 



o-Toluidine-m-sulphonic acid 22 


p-Toluidinesulphonic acids 


22 


Toluol . 


5 


k j»-Tolyl-m-amidophenol 


56 


7;i-Tolylenediamine 


. 37 


^-Tolylenediamine 


37 


i>-Tolyl-a-naphthylamine 


35 


i>.Tolyl-/S-naphthylamine 


35 


Trinitrophenol . 


14 


c-Trioxybenzene . 


45 


Triozybenzoic acid . 


46 


Wood spirit 


68 


Xylenes .... 


5 


o-Xylene .... 


5 


wi -Xylene .... 


5 


29-Xylene .... 


5 


m-Xylidine .... 


22 


/>-Xylidine .... 


23 


Xylols .... 


5 
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INDEX TO SECTION II 



COLOURING MATTERS 



(The Numbers refer to the position in the Tables,) 



Acetin Blue .... 599 
Acid Alizarine Blue B B & 6 R . 556 
„ Greeu BAG .557 
Black 6 B . . . .184 
Blue 6 G . . .439 

Brown . .138 

„ R[yl.] . . . 133 
Cerise .... 462 

Fuchsiue , . . .462 
Green . . . 434,435 

„ extra cone. . . 435 
Magenta .... 462 
Maroon .... 462 
MilUng Scarlet . . .214 
Ponceau .... 114 
Rosamine A . . . 508 
Roseine .... 462 
Rubine .... 462 
Violet 4 B extra [By. ] . 468 
6B[i3y.] . . 464 

6B[6'.] . . .468 
6B[^.] . . .467 
7B[Z;.] . . .464 
7B[/.][B.] . . 471 
4BN[5.] . . 464 

6 B N [/.] [A] . 470 

7 B N lif.] . . 474 
N[if.] . . .464 
4 R [5.] . . .507 
4RS[Af.] . . 465 

Violets 7BS, 5BNS,6 

B N S [/r..S.] . . .472 

Yellow U.] ... 8 

D[^.] ... 88 

G .... 8 

2G . . .95 

S .... 4 

Acme Yellow .... 84 

Acridine Orange NO. . . 529 

„ R extra . . 531 

Red B, 2 B, 8 B . . 495 

Scarlet R, 2 R, 3 R . 529 

„ Yellow . . . .528 

Alizarine No. 1 [.If.] . . .534 

No. 6 [J/.] . . .537 

Ie[J5y.] . . .534 

O R & O G [By.'] . . 545 

V[Br, A.] . . . 534 

RG&GI[^.] . . 635 

RX[il/.] . . .636 

SC[5r. ^.] . . 636 

S D G [M.] . . .585 
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Alizarine S X & G D [i?.] 


. 536 


Alkali Blue . . . . 


477 


M 


S X extra [By.] . 


. 586 


ff ff 6 B . ; 


476 


»♦ 


V [/.] . . . 


. 534 


ff ff ■L' . 


476 


»♦ 


V I [B.] . 


. 534 


ff ff A. vf . . 


481 


If 


W S [M,] . 


. 646 


„ Brown .... 


126 


»» 


X[%.] . 


. 636 


„ Dark Brown G & V . 


258 


♦» 


YOK[Br,A.] , 


. 636 


„ Red Brown 8 R 


258 


»» 


Black P 


. 564 


„ Violet 6 B 


469 


»♦ 


,f S[^.] 


. 423 


„ Yellow .... 


125 


f> 


,f SCAT.] 


. 665 


ff ff R. 


216 


t» 


Blue . 


. 662 


Alphanaphthol Orange 


85 


»» 


„ Black S W . 


. 423 


Alpkanitro Alizarine . 


514 


» 


ABI&BSS . 


. 662 


Alsace Greeu .... 


394 


f» 


Blue A B S . 


. 563 


If ff J . 


396 


»♦ 


„ R & G W , 


. 662 


Amaranth 


107 


t» 


If s . . 


. 663 


Amethyst Violet 


592 


»» 


Bordeaux B & B I 


) . 539 


Anileine 


59S 


» 


Brown [B.] . 


. 544- 


Aniline Black .... 


577 


>» 


„ [M,] 


. 638 


„ „ in paste 


577 


tt 


Cardinal 


. 649 


„ Blue, spirit soluble 


457 


1* 


Carmine 


. 546 


„ Orange .... 


2 


l» 


Cyanine G . 


. 641 


„ Puri)le .... 


593 


If 


„ 8G 


. 641 


„ Red .... 


448 


ff 


ff R • 


. 640 


„ Yellow .... 


7 


If 


ff 8R 


. 649 


Anisoline 


605 


If 


„ Greens 


. 652 


Annatto ..... 


709 


»f 


Dark Green . 


. 424 


Anthracene Blue S . . . 


563 


•f 


Garnet R 


. 549 


„ WGG&WGG 




ff 


Green . 


526, 627 


extra . 


660 


ff 


n B 


. 647 


„ WG&WB . 


658 


fl 


„ G .• . 


. 646 


„ „ new W G . 


669 


If 


f. S[i/.] 


. 661 


„ WR . . 


542 


»f 


,f S [A] 


. 566 


„ Brown 


538 


ff 


Indigo Blue S 


. 667 


„ Green . . 526 


,627 


'f 


Maroon 


. 550 


Red. . . . 


262 


fl 


Orange 


. 645 


Violet . 


525 


ff 


If A . 


. 546 


Yellow . 


422 


ff 


f, AO . 


. 546 


ff BN . 


116 


ff 


,1 . 


. 547 


ff ff ^ • • • 


190 


If 


If N . 


. 646 


Antliracite Black 


185 


ff 


Powder W . 


. 646 


ff „ B . . . 


185 


ff 


RedS . 


. 546 


Anthragallol .... 


538 


ff 


„ 3WS . 


. 548 


Anthraquinone Black . 


688 


ff 


Saphirol B . 


. 553 


Apollo Red .... 


30 


If 


f, SE 


. 653 


Archil 


710 


ff 


Viridine 


. 662 


„ Substitute V [J.] . 


29 


ff 


Yellow A . 


. 417 


V [P.] [C.R.] 




ff 


If 


. 418 


[/T.] . . 


28 


ff 


f, FS . 


. 382 


3VN . . 


29 


ff 


ff GG. 


. 24 


„ ,, extra 


30 


ff 


%% R 


. 26 


Arnica Yellow .... 


410 


ff 


„ in paste 


. 420 


Atlas Orange .... 


86 
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Atlas Red . 






. 127 


Benzo Fast Scarlets G S. 4 B S, 


Campechy Wood 


. 702 


Auramine . 






. 425 


8BS . 


. 196 


Camwood .... 


. 705 


„ G 






. 426 


„ Flavine 


. 530 


Capri Blue G N 


. 617 


„ 






425 


„ Gray 


. 354 


Carbazol Yellow . 


. 267 


Aurautia 






6 


„ Indigo Blue 


. 358 


Carbazotic Acid . 


1 


Aureoline . 






. 659 


„ Olive 


. 355 


Cardinal Red S . 


. 462 


Aurine 






483 


„ Orange R . 


. 225 


Carminaph. 


. 11 


„ R . 






484 


„ Sky Blue . 


. 319 


„ Garnet 


60 


Auronal Black 






680 


Benzoin Yellow . 


. 568 


„ J . . . 


10 


Antogene Black . 






. 672 


Benzopurpurine B 


. 279 


Carmine .... 


. 706 


Azaleine 






448 


4B . 


. 277 


„ Lake . 


. 706 


Azarine S . 






70 


6B . 


. 278 


Carmoisine. 


. 108 


Azine Blue, spirit soluble . 




599 


10 B . . 


. 307 


Casan Pink 


. 493 


„ Green G B 




. 609 


Benzoyl Pink 


58 


Catechu .... 


. 703 


It >i ^ • 




610 


Benzyl Violet 


. 454 


Catigene Black . 


. 678 


„ Scarlet G . 




582 


Berberine . 


. 711 


Celestine Blue B . 


. 628 


Azo Acid Blue B 




36 


Betanaphthol Orange . 


. 86 


Cerasine Orange G 


10 


,, ,y Rubine 




103 


Biebrich Acid Red 4 B 


20 


„ Red . 


. 148 


>t »» 11 ^ " ' 




107 


„ Scarlet . . . 


. 163 


Cerise .... 


. 448 


„ „ Yellow 




92 


Bismarck Brown 


. 197 


Cerotine Orange C extra 


. 18 


„ Black . . . 




. 186 


11 „ R . . 


. 201 


Chicago Blue B . 


. 817 


„ „ Blue 






288 


Bitter-almond-oil Green 


. 427 


„ „ 6 B 


. 318 


,, Blue . 






287 


Blauholz . 


. 702 


M »» •'^ • 


. 292 


M Bordeaux 






61 


Bleu de Ciel Alkalin . 


. 476 


„ „ 2 R . 


. 292 


„ Brown 






101 


n ti Lyon 


. 457 


„ 4R . 


. 247 


Azoalizarine 






. 198 


„ „ nuit 


. 467 


„ Orange R R . 


. 409 


„ Blacl 


c 




199 


„ „ Paris 


. 457 


China Blue .... 


. 480 


Azocariuine B 






. 605 


„ lumi^re 


. 457 


Chloramine Green 6 . 


. 376 


G 






. 604 


„ Marine 


. 480 


„ Yellow . 


. 663 


Azochromine 






69 


Blue 1900 .... 


. 626 


Chlorazol Blue R & 3 G 


. 313 


Azococcine 2 R 






50 


„ Black B 


. 186 


Chlorin .... 


. 394 


Azocochlneal 






72 


„ PRO 


. 621 


Chlorophenine Orange R & G . 416 


Azocoralline 






37 


Bois de Campeche 


. 702 


„ „ RR&RO 416 


Azo Corinth 






. 381 


„ „ Femambouc . 


. 701 


Yellow Y . 


. 663 


Azoeosine . 






. 71 


„ Jaune 


. 698 


Chrome Black I . 


. 181 


Azoflavine . 






92 


„ „ de Hongrie 


. 697 


„ Blue[5y.] . 


. 492 


Azofuchsine B 






45 


Bordeaux B 


. 65 


»» >» • • • 


. 444 


G 






93 


„ B L . 


66 


„ Brown . 


. 123 


Azogalleine 






40 


„ B X . 


. 167, 171 


„ Fast Yellow . 


. 116 


Azo Green . 






. 445 


„ GOV 


. 244 


»» II i» " • 


. 131 


„ Mauve. 






. 289 


„ Extra . 


. 244 


„ Green . 


. 443 


„ Navy Blue 






. 288 


„ G . . 


. 170 


„ Patent Green A & I 


; . 337 


,, Orange R 






. 892 


„ R extra 


. 66 


„ Violet . 


. 593 


Azophor Blue 






. 810 


„ S . . 


. 107 


1. [By.] . 


. 444 


„ Red 






81 


„ W . , 


. 198 


11 G . 


. 486 


Azophosphine G 


.' '. 




89 


Brazil Wood 


. 701 


„ Yellow D 


. 116 


Azo Red A . 






62 


Brilliant Alizarine Blue G A 


cR . 656 


Chromine G . . . 


. 662 


Azorubine A 






. 103 


„ „ Cyanine 


G k 


Chromocyanine V & B 


. 621 


s 






. 103 


3G 


. 542 


Chromotrope 2 B 


32 


Azo Violet . 






30 


„ Archil C 


. 38 


6B . 


38 


„ Yellow 






92 


„ Azurine 5 G . 


. 322 


8B . . 


10 




„ Black B 


. 188 


10 B . 


67 




„ Cochineal 2 R & 4 


R . 53 


2R . 


20 


Barwood 705 


„ Congo G 


. 241 


Chrysamine G 


. 220 


Basle Blue B B 


• • 


. 611 


»i »> R • 


. 281 


II R . . 


. 269 


»» 11 R 


• • 


. 611 


„ Cotton Blue, Greei 


aish . 479 


Chrysaurefne 


86 


11 f» s 


• « 


. 612 


„ Croceme 9 B 


. 187 


Chryseoline 


84 


Bastard Saffron 


• ■ 


. 708 


»f „ M . 


. 146 


Chrysoidine CrystalH . 


17 


Bavarian Blue DBF. 


. 479 


„ Gallocyanine 


. 621 


II R . . 


18 


11 DBF . 


. 478 


„ Glacier Blue . 


. 430 


R [D.H.] . 


41 


„ „ spirit soluble 


. 456 


,f Green . . 


. 428 


Y . . 


17 


Bengal Blue 


. 602 


„ Hessian Purple 


. 333 


Chrysoine . 


84 


11 G 


• • 


. 311 


„ Orange 


. 13 


Chrysoline . 


. 611 


Bengaline . 


• • 


83 


»» »» R • 


54 


Chrysophenine » 


. 329 


Ben 7^1 Green 


■ • 


. 427 


„ Ponceau 4 R. 


. 113 


Cinnabar Red 


. 211 


Benzoazurine G 


• • 


. 311 


„ Purpurine R . 


. 283 


Cinnamon Brown 


. 197 


11 8 G 


. 312 


„ Rhoduline Red 


. 589 


Citronine . 


91 


11 R • 


. 311 


„ Scarlet . 


. 106 


II A . . 


4 


Benzo Black Blue G . 


. 369 


„ Sulpbone Red B 


. 132 


Clayton Cloth Red 


. 129 


11 11 f» 5 G 


. 870 


„ Yellow [Sch,] 


5 


„ Fast Blacks . 


. 678 




» >» »i R • 


. 357 


11 [L.][A.][ 


By.] . 328 


„ „ Grays . 


. 678 




, Blue B B . 


. 264 


11 »» s • 


. 89 


„ Yellow . 


. 660 




, „ 3 B . 


. 293 


Brown P M 


. 35 


Clemantine 


. 585 




, „ B X . 


. 294 


Buffalo Rubine . 


61 


Cloth Brown G . 


. 224 




, Brown B . 


. 885 


Butter Yellow . 


16 


II «» •" • 


. 228 




M G . 


. 384 






„ Orange 


. 222 




„ 6R . 


26 


Cachou 


. 703 


„ Red B [0.] 


. 154 




„ Fast Orange S . 


. 196 


„ de Laval . 


. 668 


1, 1. B[By.][D.] 


. 152 




„ Pink, 2 B L 


. 195 


»» »» M ^ • 


. 668 


11 «i *5 A • • 


. 154 




„ „ Red 


• • 




. 196 


Campanuline 


. 644 


, „ ,, 3 B extra . 


. 156 
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:noth Red G [By.] 
M G[0.] 
3G A 
G extra 
3 G extra 
O 
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Scarlet G 

M R 

Doccine 2 B 
^occinine B 
Cochineal . 

Red A 
Scarlet G 
„ 2R 
,. „ 4R 

iJocniiiille . 
IkBraleine . 

»» S . 
I^lombia Black B 

„ F B & F F 

„ R . 

Blacks 2 B X & 2 

BlueG 

M R 

Green . 
Yellow 
Congo G R . 

Blue 2 B . 

SB . 

BX. 

„ 2BX 

Brown G . 

„ R . 

Corinth B 

„ G 

Fast Blue B 

M »» R 
Orange G 
„ R 
Red. 

,. 4R 
Rubine 
Sky Blue 
Violet 
Coomassie Black B 

Navy Blue 
Union Blacks 
Wool Black R 

t» »» »> ^ 

Coralline . 

Ooreme A R & A B 

„ 2R 

Cotinin 

Cotton Black 

Blue 

„ R 
Brown 

Corinth G 

Orange R 

Red4B . 

Rhodine B S 

Scarlet [B.] 
„ [B.K.] 
„ SB Gonc. 

Yellow G 

„ R 

Coupler's Blue . 
CreBotine Yellow G 

» .» R 

Cresyl Blue B B & B B S 

Croce'ine B . 

SB . 

3BX . 

Orange . 

Scarlet S B 
7B 
8B 
4 BX 
extra 
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tt 
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II 
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. 144 

. 153 

. 165 

. 153 

. 155 

. 154 

. 144 

. 161 

. 167 

. 104 

. 73 

. 706 

. 106 
12 

. 42 

. 51 

. 706 

. 526 

. 527 

. 367 

extra 360 

. 866 

BW 367 

. 291 

. 247 

. 371 

. 663 

. 215 

. 314 

. 293 

. 294 

. 254 

. 379 

. 380 

. 286 

. 242 

. 359 

. 356 

. 217 

. 276 

. 240 

. 274 

. 243 

. 319 

. 244 

. 208 

. 209 

. 368 

. 173 

. 174 

. 484 

. 636 

. 628 

. 697 

. 673 

. 480 

. 639 

. 676 

. 242 

. 136 

. 277 

. 500 

. 146 

. 211 

. 146 
128, 191 

. 125 

. 600 

. 221 

. 271 

. 618 

. 145 

. 151 

. 104 

. 13 

. 160 

. 169 

. 169 

. 106 

. 164 



Croceine Scarlets R, B, & 2 B . 160 

Cross Dye Blacks . . .681 

„ „ Navy. . . . 681 

Crumpsall Direct Fast Brown B . 349 

„ „ Bro^-n . .350 

YeUow . . .117 

Crystal Ponceau .... 64 

„ Scarlet 6 R . . .64 

„ Violet .... 452 

„ 5 B O . . .452 

t, . . . 452 

Cuba Black . . . .893 

„ Orange .... 100 

Cudbear 710 

Ciimidine Ponceau ... 66 
„ Red .... 56 

Curcuma 707 

Curcumein 98 

Curcumeine [^.] . . .91 

Curcumine [O.'] .... 89 

,, S . . . .399 

Cnrcuphenine .... 415 

Cutch 708 

Cyanine 664 

„ B .... 441 
Cyanol extra .... 489 
Cyanosine A . . . . 619 
B .... 522 
spirit soluble . .519 
Cyclamine 524 
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Dahlia 
Dark Green 
Deep Black 

„ Blue extra R 
Delphine Blue . 
Deltapurpurine 5 B 
7B 
Diamido - anthrach 

disulphonic acid 
Diamine Beta Black 
Black B H 
BO 
H W 
„ RO 
Blue B . 
BB 
SB 
BX 
„ Black £ 
It 6G 
t, 3R 
Bordeaux B 

,t s 
Brilliant Blue 
Bronze G 
Brown B 
„ M 

,t V 

Cutch . 
Fast Red 

„ Yellows 
Gold . 
Green B 

t. G 

Pink . 
RedB . 
tt SB 
,t NO 
Rose 
Scarlet B 

tt SB 
Sky Blue 
Violet N 
Yellow N 
Diaminogen 
Diamond Black F 
Flavine G 
Green . 
. B 
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450, 451 

. 394 

. 210 

. 625 

. 619 

. 280 

. 282 
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555 
353 
251 
304 
877 
249 
302 
254 
298 
294 
SOS 
189 
301 
234 
234 
315 
363 
230 
227 
250 
207 
226 
663 
206 
372 
373 

77 
280 
282 
300 

77 
234 
234 
319 
248 
299 
176 
180 

76 
182 
427 
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Diamond Yellow G 

tt tt R 

Dianil Black 

tt tt R 
„ Blue B 
„ Yellow 
Dianisidine Blue 
Dianol Brilliant Red 
,, RedB 
It „ 2 B 
Dianthine . 
It G 
Diazine Black 
Blue 
Green 
Diazo Indigo Blue 
Diazurine B 
Dimethylaniline Orange 
Dinitro-anthrachrysone-disulphonic 

acid 
Dinitrosoresorcin 
Dioxine 
Diphenylamine Blue 

„ „ spirit soluble, 

or opal 
„ Orange 

Dipheuyl Blue Black . 
Brown B N . 
„ SGN 
„ RN 
Catechine G 
Chryso'ine G 

„ R R 
Citronine G . 
Fast Black . 
„ Brown G 
„ Yellow 
Green G 

.1 3G 
Orange RR 
Direct Black V 
BlueB 

t, R 
Brown J 

tf R 
Gray 

t, B 

It R 

Green CO 
Heliotrope B 
Indigo Blue A 
tf ft B K 
t, BN 
Indone Blue R 
Orange G. 
t, 2R 
Violet . 
„ BB 
tt R • 
YeUow G . 

2G&4G 
R 
Discharge Lake . 
Double Brilliant Scarlet G 

tt ft ft 8 R 

Double Green 

Scarlet extra S 

tt ft R 
Durophenine Brown 
Dutch Yellow . 



Eclipse Red 
Emerald Green 
EminRed . 
English Brown 
„ Yellow 
Eosamine B 
Eosine 

A . 
extra 
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121 

122 

393 

378 

327 

124 

310 

261 

260 

259 

213 

516 

82 

83 

81 

175 

306 

87 

554 
394 
397 
479 

456 

88 
253 
229 
276 
228 
414 
411 
412 
403 
210 
413 
404 
374 
375 
408 
362 
323 
295 
383 
407 
576 
298 
255 
371 
389 
352 
351 
267 
364 
406 
406 
451 
320 
256 
400 
401 
400 

31 
112 
118 
460 
113 

50 
675 

76 

277 
428 

80 

197 

2 

74 
512 
512 
612 
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Eosine 4 Talcool 
B . 

B[z:.] 

BB 
10 B 
BN 
B W 
3G 
GGF 
J . 

3 J & 4 J extra 
S . 
Bluish 
Orange 
Scarlet B 
' „ Yellowish 
Erika B . 
Eriocyanine A 
Erioglaucine A 
Erythrine . 
» X 
Erythrobenziu 
Erythrosine 

B 
D 
G 
Ethyl Eosine 
Green 

Purple, 6 B 
Violet 



>» 
»» 
»» 
i» 
»» 
» 

»» 

»» 
»» 
»» 



»» 



»» 



»» 



>» 



Fast 



»» 
If 
»» 
»f 

»» 
If 
»f 
If 
ff 
ff 
tf 
f« 
f» 
ff 

»» 
ff 
ff 
ff 
ff 
ff 
ff 
ff 

tf 
ti 
ft 
ff 
ff 
ft 
ff 
ff 
ff 
ff 
ft 
ft 
ft 
ff 
ft 
ft 
ft 
ff 
If 
ft 
ft 
tf 
ft 
ft 



ft 
ft 

ft 
ft 



ft 
If 
ft 
ft 

ft 

ft 

ft 



514 
512 
515 
514 
521 
515 
515 
612 
512 
517 
512 
514 
517 
512 
515 
512 
78 
475 
436 
513 
148 
448 
517 
517 
517 
516 
514 
461, 428 
453 
453 



ft 
ft 
ft 
ft 



ft 
ft 



ti 
>f 
tf 
f f 
ft 
ft 
ft 



Acid Blue R . . .509 

Fuchsino B . . 629 

Scarlet . . .114 

Violet A, 2 R . .507 

„ B . . .506 

„ ft lOB . 466 

Black . . .648 

„ B . . . .683 

„ B S . . .684 

Blue 477 

R&3R . .601 

2 R, B, & 6 B . . 601 

Black . . .648 

2 B for cotton . . 640 

R, 2 R, & 3 R for 

cotton in crystals . 639 

B, spirit soluble . . 599 

R, spirit soluble . . 599 

Bordeaux . . .154 

Brown . . . .139 

3B. . . .111 

G . . . .138 

N . . .101 
N T, Yellow 

Shade . .140 

Cotton Blue B . .640 

,, R . . . oo 

Brown R. . . 407 

Green [%.] .446 

[C] . . .427 

G . . . .635 

J . . .428 

M . .645 

O . . .394 

extra . 446 

,, bluish . . 446 

Milling Red B . . .154 

Myrtle Green . . .394 

Navy Blue G . . .640 

B M & G M .640 

R . .639 

„ RM&MM .639 

Neutral Violet B . .581 

New Blue for cotton . . 598 

Ponceau B . . . .163 

„ 2B . . . 165 

Red . . . . 102, 105 
A .... 102 
B .... 65 



ft 
ft 



ft 
ft 



ft 
ft 



last Red, 7 B . 






. 144 


Hessian Blue 


. 457 


ft ft B T . 






63 


„ Bordeaux 


. 331 


ft ff ^ 






. 103 


„ Brown B B . 


. 387 


ft ff ■L' » < 






. 107 


ft „ M M . 


. 388 


ft ft E 






. 105 


„ Purple B 


. 334 


ft ft E B . 






. 107 


ft D . . 


. 335 


„ Scarlet 






. 277 


f, N . . 


. 332 


ft ft •" • 






. 159 


„ Violet . 


. 336 


„ Sulphone Violet 5 B S . 




132 


„ Yellow . 


330 


tf ft ft ' •" ' 




. 132 


Hochst New Blue 


482 


„ Violet. 




620 


Hofniann Violet . 


. 450 


ft ft " • 






. 179 


Hydrazine Yellow 


94 


tf tf *• • 






176 






„ Yellow 






. 8, 9 


Immedial Black V . . . 


678 


ft ft [J5.iS.«S.] . 






88 


„ Sky Blue . 


682 


tf ft G . 






8 


Imperial Red . . . . 


277 


ft ft Si , 






98 


„ Scarlet . . . . 


163 


ft ft R • 






9 


„ Yellow . . . . 


6 


„ ,, extra 






8 


Indalizarine Green 


. 623 


Fine Blue . 






. 457 


R&J . 


. 622 


Fisetholz . 






697 


Indamine 3 R . 


588 


Flavanthrene 






570 


„ 6 R . 


588 


Flavinduline 






616 


Blue R & B 


597 


Flavine 






699 


Indauthrene S . . . . 


569 


Fluoresceine 






510 


„ A . . . ■ 


569 


Fluorescent Blue 






638 


Indazine M . . . . 


594 


Formyl Violet 6 B & ] 


lob! 




468 


Indazurine B . . . . 


321 


„ ,, S 4 B 


» 




. 468 


„ B B . 


325 


Fuchsia 






585 


G M . 


324 


Fuchsiacine 






448 


5GM 


326 


Fuchsine . 






. 448 


RM. 


296 


„ S. 






462 


„ TS . . . . 


297 


Fustic 






698 


Indian Yellow ... 9 
Indigen D & F . 


2, 704 
599 


Gallamine Blue • 






. 627 


Indigo [Natural] 


689 


Gallanilic Blue . 






. 634 


„ IM.][G.] . . . 


689 


„ Green • 






. 635 


„ Carmine . . . . 


692 


„ Indigo P k 


PS \ 




634 


„ Extract . . . . 


692 


Violet B S . 






633 


„ I>ure BASF 


689 


„ Violets R & 


B \ 




633 


„ SaltT . 


690 


Gallazine A 






. 632 


Indigotine 


692 


Galleine 






525 


ft P . . . . 


693 


Gallocyanine D H & B S 




620 


Indigo Vat 


691 


„ R S, B S, & D 




. 620 


„ WhiteBASF 


691 


ft S . . . 




. 624 


Indisine 


593 


Galloflavine 






419 


Indochromiue T . 


656 


Gambine B 






397 


Indochromogen S . . . 


578 


ft R 






. 395 


Indoine Blue R . 


83 


„ Y . . 






. 396 


Indole Blue R . . . . 


83 


Gaude 






. 696 


Indophenine . . . , 


598 


Gelbbeeren . 






. 700 


Indophenol . . . , 


571 


Gelbholz . 






. 698 


White . 


572 


Gentian Blue 6 B 






. 457 


Indulines 


599 


Gentiauiue . 






. 649 


Induline 3 B . 


601 


Geranium . 






. 448 


„ 6 B . 


601 


Girofle 






. 585 


„ R & B . 


601 


Glacier Blue 






. 432 


„ Opal . . . , 


. 599 


Glycine Blue 






. 263 


„ 3 B opal & 6 B opal 


. 599 


,, Corinth . 






. 238 


„ Scarlet. 


. 603 


,, Red . . 






. 2B9 


„ Soluble 


. 601 


Gold Orange 






86 


„ spirit soluble 


. 599 


,, „ for cottoi 






18 


„ 3 B spirit soluble . 


. 599 


,, Yellow 






84 


ft 6 B „ ,, 


. 599 


Gray R & B 






. 602 


lodeosine B . . . 


. 517 


Greenish Blue . 






. 457 


„ G . . . . 


. 516 


Green l*owder 






. 460 


Iodine Green 


. 459 


Grenadine . 






. 448 


„ Violet . . . . 


. 450 


Grenat 






. 448 


Irisamine G . . . 


. 499 


ft s . 






. 462 


Iris Blue 


638 


Guernsey Blue . 






. 480 


„ Violet .... 


. 592 


Guinea Green B . 






. 483 


Isodii)hcnyl Black 
Isorubine .... 


361 
. 449 


Uarmaline . 






. 448 


Italjan Green . . . , 


. 677 


Helianthine 






. 87 






Heligoland Yellow 






. 193 


Janus Blue . . . , 


83 


Heliotrope B 






. 308 


„ Green B & G . 


81 


B & 2 B 






. 590 


„ Red. 


. 149 


2B . 






. 245 


Japan Earth 


. 703 


Helvetia Blue 






. 479 


Jaune Acide 


8 


Hematine Paste & Pov 


rder 




. 702 


„ d'aniline . 


7 
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Jaane d'or .... 


3 


Mikado Brown B, 3 G 0, M . 405 


Oil Black . 








. 600 


d'Orient . 


. 616 


„ Gold Yellow 2 G, 4 G, 


„ Scarlet 








. 150 


, resistant-au-savon 


. 120 


6 G, 8 G . 


. 401 


„ Yellow . 








16 


, Soleil 


. 399 


„ Orange G to 4 


R . . 406 


Old Fustic . 








. 698 


„ Solide N . 


98 


„ Yellow . 


. 401 


Opal Blue . 








. 457 


Jet Black R . . . 


. 178 


MUUng Blue 
„ Orange . 


. 615 
. 162 


II II X L 
Orange I . 








. 456 
85 


Kantliosiue J . . . 


. 270 


„ Yellow . 


. 116 


„ II . 








86 


„ K . . . 


. 272 


Mimosa 


. 660 


„ III . 








23, 87 


Katecliu .... 


. 703 


Mordant Yellow 


. 116 


„ No. 3 








23 


Katigenu Black . 


. 678 


Muscarine . 


. 644 


1. IV. 








88 


„ „ Brown N . 


. 668 






„ A . 








86 


Korniesin Orange 


. 97 


Naphthalene Red 


. 614 


„ B . 








85 


Ketone Blue 4 B N . 


. 473 


„ Rose 


. 614 


,1 G . 








14 


»> »> ^ • 


. 440 


Naphthazarine S 


. 428 


11 GG 








14 


II »» ■" • 


. 440 


Naphthazine Blue 


. 596 


„ GRX . 








13 


Kreuzbeereu 


. 700 


Naphthindone . 


. 83 


1, GS 








88 


Kryogeue Blue G & R 


. 685 


Naphthine Brown a 


66 


,1 GT 








43 


„ Brown 


. 685 


Naphthol Black B i 


. 68 
. 188 


„ L . 
II M . 








54 

88 


Lanacyl Blue B B . 


. 119 


„ „ 6 B . 


. 184 


„ MN 








96 


» "»> -^^ • 


. 119 


„ 12 B 


. 142 


„ N . 








43, 88 


„ Navy Blue B . 


. 119 


„ Blue B 


. 640 


1, . 








43 


„ Violet B 


. 118 


„ „ R & D 


. 639 


II R • 






: 97,' 


16, 99 


Leather Brown . 


197, 134 


„ „ Black , 


. 142 


1. RN 








43 


„ Yellow . 


. 532 


„ Green B 


. 398 


,1 RR 








99 


Lencindoplienol . 


. 572 


„ Orange 


. 86 


,1 T . . 








97 


Light Green 


. 460 


„ Yellow 


. 8, 4 


„ extra 








86 


„ 8 F bluish 


. 434 


II II R S . 


6 


Orcelline No. 4 . 








102 


„ „ S F yellowish . 


. 435 


II „ 8 , 


4 


OrchU 








710 


L(^wood .... 


. 702 


Naphthorubine . 


62 


„ Red A 








168 


London Blue extra 


. 480 


Naphthylamine Black 
„ Bordei 


D . .183 
lux . 60 


Oriol Yellow 
Orlean 








125 

709 


Magdala Red 


. 614 


„ Brown 


. 101 


Orseille 








710 


Magenta .... 


. 448 


Pink . 


. 614 


Orseilline B B . 








168 


Maize. .... 


. 399 


Naphthyl Blue 2 B . 


. 266 


Oxamine Black B R . 






305 


Malachite Green . 


. 427 


Naphthylene Blue R ii 


1 crystals . 639 


i> „ M B . 






339 


M M B • • 


. 427 


Red 


. 205 


II MD . 






346 


»» »» ^ • • 


. 428 


„ Violet 


. 207 


„ „ M T , 






341 


Malta Gray 


. 676 


Narceme . 


. 90 


„ Blue B 






816 


Manchester Brown 


. 197 


Navy Blue B 


. 478 


„ „ B B . 






345 


„ „ E E . 


. 201 


Neutral Blue 


. 608 


II „ B T . 






347 


„ Yellow 


3 


„ Red 


. 680 


„ „ M D . 






348 


Mandarin G R . 


. 97 


„ Violet , 


. 679 


„ „ 3 R . 






290 


„ G extra 


86 


New Blue . 


. 639 


f, Maroon 






231 


Marine Blue 


. 650 


„ „ BorG 


. 640 


„ Orange G 






218 


Maroon .... 


. 448 


„ Coccine 


. 106 


„ Red . . 






232 


„ S . 


. 462 


„ Fast Green 8 B . 


. 429, 431 


II II B 






233 


Martins Yellow . 


3 


„ Fuchsine . 


. 449 


II II M T 






344 


Mauve .... 


. 593 


„ Gray . 


. 676 


Scarlet B 






237 


„ Dye 


. 593 


„ Green 


. 427, 488 


„ Violet . 






252 


Mauveiue .... 


. 593 


„ Magenta . 


. 449 


II „ B B R 






343 


Mekong Yellow G 


. 390 


„ Methylene Blue < 


3 G . .641 


1, GR . 






273 


»» ♦» R • • 


. 391 


II II II 


N . .656 


II „ G R F 






338 


Melanogen Blue . 


. 678 


II II II 


SX . .650 


»i II M y . 






342 


Meldola's Blue . 


. 639 


II II Gray. 


. 676 


II „ R R . 






340 


Melogene Blue B H . 


. 353 


„ Patent Blue B & 


4 B . .440 


Oxyphenine 






663 


Metamine Blue B & (i 


. 640 


„ Phosphine G 


48 










MetAnil Yellow . 


. 95 


„ Pink . 


. 618 


Pteoniue 






484 


Metapheuylene Blue B 


. 595 


„ Red L 


. 163 


Palatine Black . 


1 






141 


Methyl Alkali Blue . 


. 476 


„ Victoria Blue R . 


. 487 


„ Red 








62 


„ Blue 


. 479 


„ „ Green , 


. 427, 428 


„ Scarlet . 








53 


„ „ for silk M L B 


. 478 


„ Yellow 


88, 91 


Para- fuchsine 


< 






447 


„ „ water soluble . 


. 478 


!« II L • 


8 


Para-magenta 


• 






447 


Methylene Blue A extra 


. 650 


Nicholson Blue . 


. 477 


Paranitraniline Red 






31 


„ B&BG . 


. 650 


Night Blue 


. 489 


Paraphenylene Blue R 






598 


„ „ B B in pow 


der 


II II B . 


. 437 


Violet 






613 


extra D . 


. 650 


„ Green 


. 459 


Paris Green 






. 460 


„ Gray . 


. 576 


II II 2 B 


. 438 


„ Violet 






457 


„ Green G cone, ea 


:tra 


Nigramine . 


. 586 


II II 6 B . 






454 


yellow shade . 


. 651 


Nigrisine . 


. 576 


Parme R . 






. 626 


Violet 2 R A & 3 P 


I A 585 


Nigrosine soluble 


. 602 


Patent Blue A . 






. 442 


Methyl Eosine . 


613, 615 


„ spirit solubh 


3 . . 600 


,1 1, V, N, 81 


aperfi 


Ae A 




„ Green 


460, 461 


Nile Blue A 


. 642 


extra 






. 440 


„ Indigo B 


. 694 


II „ 2 B . 


. 643 


„ Fustin . 






19 


It „ R . . 


. 695 


Nitrophenine 


. 661 


Peach Wood 






. 701 


„ Orange . 


87 


Nitroso Blue 


. 637 


Persian Berries . 






. 700 


Violet B . 


. 451 


Noir reduit 


. 702 


„ Yellow . 






46 


II II 6 B . 


. 454 


Non-mordant Cotton 1 


ilue . . 481 


Phenocyauine T C 






. 631 


,f „ 6 B extra 


. 454 


Nyanza Black B . 


. 172 


T 


V 






. 630 
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»» 
f» 
»» 
»• 
>» 
If 

f» 






Phenocyaniue V S 
Phenoflavine 
Phenol 

Phenosafranine . 
Phenylene Black 

„ Brown 
Philadelphia Yellow G 
Phloxine . 

., P. 

Phosphine . 
Phthaleiue . 
Picric Acid 
Pigment Brown 
Piuri . 
Pluto Black 
Polychromine 

B 
Pomona Green 
Ponceau 

B . 

B extra 

3B 

2G 

4GB 

R, 2 R, G, & G R 

3R 

4R 

5R 

6R 

3RB 

4RB 

6RB 

RT 

S for silk 

SS extra 
Poiirpre Fran^ais 
Prage Alizarine Yellow G 

M ♦» »t R 

Prinierose a I'alcool 
Primrose . 
Primula 
Primuline . 

Printing Black for Wool 
„ Blue 
„ „ for Wool 

Prune 

Purpurine . 
l*urree 
Pyoktaunin 

„ Aureum 
Pyramidol Brown B G 

T 
Pyramine Orange 3 G . 

R . 
2R. 
Pyrogen Blacks & Bines 
Pyrouiiie B 
G 
PyroHine B. 

Pyrotine R R O 
Pyrrol Black 

Quercitron . 
Quinizarine Blue 

„ Greiius 
Quinoline Blue . 

Red . 

Yellow 



it 



»♦ 



*f 



♦» 



»» 



»» 



)» 



»> 



67, 



»» 
»» 



spirit soluble 
water soluble 



Quinophthalone . 

Ranracienne 
RedB 

B oil soluble extra cone. 

Coralline 

Violet 4 R S 
5RS 



. 629 

96 

. 485 

. 583 

. 185 

. 197 

. 532 

518, 521 

. 518 

. 621 

. 532 

. 485 

1 

. 59 

. 704 

. 210 

. 659 

. 407 

. 459 

. 448 

. 163 

. 146 

. 150 

15 

. 13 

55 

56 

56 

. 148 

. 108 

. 163 

. 160 

. 169 

44 

. 114 

. 147 

. 710 

. 25 

. 27 

513, 514 

3 

. 450 

. 659 

. 687 

. 599 

. 686 

. 62G 

. 537 

. 704 

. 451 

. 425 

. 219 

. 268 

. 236 

. 265 

. 235 

. 678 

. 494 

. 493 

. 517 

. 51G 

. 115 

. 678 



699 
551 
552 
664 
665 
667 
666 
667 
666 



♦» 
»» 

»» 
»♦ 



»» 



102 
49 
150 
484 
465 
463 



Red Violet 5 R extra 

„ Wood . 
Regina Purple . 

„ Violet 
Resoflavine . 
Resorcin Blue 

,, Brown . 

„ Yellow . 
Rhamnine . 
Rheonine . 
Rhodamine B 

3B . 



»» 
»i 
»i 
»» 



G & G extra 
6G . 
12 GM 
O 
S 
Rhodine 2 G 
„ 3 G 

12 GF. 
Rhoduline Reds G & B 

„ Violets 
Roccelline . 
Rock Scarlet B S 
»» »» Y S 
Rosazine 
Rosazurine B 
„ G 
Rose J B 4 Talcool 
Bengal 

AT 
3B. 
G . 
N . 
„ de Benzoyl . 
Roseine 

Rosinduline 2 B . 
G . 
2G. 
Rasolano B, R, & O T 
Rosolic Acid 
Rosophenine 4 B 
10 B 



»» 
>» 
»» 



»» 
»» 
»i 

»» 



»} 



»» 



»> 



Pink 



Rothholz . 
Roxamine . 
Rubianite . 
Rabidine . 
Rubine 

»» S . 
Rubramine 
Rufigallol . 
Russian Green 

„ Red 

Safflor 
Safliower . 
Saffron Substitute 
Saffrosine . 
Safran d'Inde 
Safraniline . 
Safranine . 

A G, A G T, 

GOO 

MN . 

S 

T 

cone . 

B extra 

F F extra 
„ extra G 
Salicine Red 

„ Yellow . 
Salmon Pink 
n Red[^.] 
» »» [^*] 

Sandal Wooti 
Sapau Wood 
Scarlet G . 



»» 



>♦ 



»» 



»» 



i» 



»» 



f» 



00 



. 450 

. 701 

. 455 

. 455 

. 421 

637, 638 

. 137 
84 

. 700 

. 533 

. 504 

. 505 

. 502 

. 497 

. 498 

. 504 

. 496 

. 501 

. 499 

. 503 

. 589 

. 589 

. 102 

. 213 

. 212 

. 604 

. 285 

. 284 

. 514 

520, 523 

. 520 

. 523 

. 520 

. 520 

. 58 

. 448 

. 605 

. 607 

. 606 

. 591 

. 483 

. 213 

. 130 

. 130 

. 701 

. 109 

. 448 

. 102 

. 448 

. 462 

. 588 

. 543 

. 394 

. 448 

. 708 

. 708 
2 

. 515 

. 707 

. 501 

. 584 

. 584 

. 584 

. 585 

. 584 

. 584 

. 584 

. 583 

. 584 

. 584 

. 262 

. 262 

. 512 

79 

. 192 

. 194 

. 705 

. 701 

49 



♦» 

»» 



»» 



»» 



»» 






Scarlet G R . . . .54 
J, J J, V . . .515 
000 . . .104 

R 54 

2 R . . .60 

6R . . . .108 

for silk . . . .112 

Serge Blue 480 

Setocyanine .... 430 
Setoglaucine .... 429 

Sloeline 600 

„ R S, B S . .601 

Solferino 448 

Soluble Blue . . . .480 
8 B, 10 B . 479 

XL . .479 

XG .481 

Spirit Black .... 600 

Blue 457 

Eosine 513, 514 

Yellow .... 7 
Stanley Red . .129 

St. DenU Black . . . .671 
„ „ Red . . . . 213 
Steam Black . . . .702 
StUbene Yellow G, 4 G, 6 G, 8 G 402 

Sudan I 11 

II 49 

III 143 

G . . . .10 

Brown .... 59 

Red 614 

Siilphamine Brown A . .66 

„ „ B . .68 

Sulphauil Black . .678 

Sulphiue 659 

„ Brown . . .669 

Sulpho Blacks . .681 

Sulphone Azurine . 264 

Sulphur Black T .678 

Sultan Red 4 B . . .277 

Sun Yellow . .399 



»i 



»» 



»i 



«» 



>» 



«» 



Tannin Heliotrope 

„ Orange R 
Tartrazine . 
Terra Gotta F . 

Thianol Black 
Thiazol Yellow . 
Thiocarmine R . 
Thiocatechine 

t» S . 

Thiochromogen . 
Thio Cotton Black 
Thioflavine S 

T . 
Thiogene Blue 
Thional Black . 
Thionine Blue G & O extra 
Tolane Red B j^ G 
Toluidine Blue O 
Toluylene Brown G 

» R 
Orange G 

„ R 
„ R II 
Red . 
Yellow 
Trianisoline 
Trisulplione Blue B 

»» »> R 

Brown B, G, 2 

Violet B 
TronaRed . 
Tropaeoline D 

G 

O 

00 

0, No. 1 



»» 
»» 
»» 



»» 

»» 



»» 



G 



. 590 
. 47 
94 
. 135 
26 
. 678 
. 660 
. 653 
. 675 
. 675 
. 659 
. 674 
. 662 
. 658 
. 678 
. 679 
. 652 
. 22 
. 654 
. 202 
. 386 
. 270 
. 272 
. 204 
261, 580 
. 203 
. 497 
. 246 
. 246 
. 365 
. 246 
. 213 
87 
95 
84 
88 
. 85 
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Tropaoline 0, No. 2 


. 86 


Victoria Blue 4 B 


t • • 


. 490 


Water Blue . . . . 


480 


»» R . . 


. 84 


„ Green 3 B . 


. 431 


„ „ 6 B exlra . 


480 


Turkey Blue 


. 444 


„ Orange . 


2 


Water-soluble Eosine . 


512 


Turmeric . 


. 707 


„ Red . 


. 277 


Wau 


696 


Turmerine . 


. 660 


Violet 4 B S . 


86 


Weld Extract . . . . 


696 






» 8BS. 


36 


Wool Black . . . , 


166 


Union Fast Claret 
Urania Blue 


. 158 
. 657 


„ Yellow , 
Vidal Black 




2 
. 670 
. 670 


,, 4 B & 6 B 
„ Gray B, G, & R . 
„ Green S . . . . 


141 
587 
491 


Uranine 


. 510 


Violamine B 




. 506 


„ Scarlet R . . . . 


52 


Ursol D . . . 

„ D D . 
p 


. 574 
. 574 
. 574 


3B . 




. 509 


„ Violets . . . . 


34 


,, G 




. 508 
. 507 


„ YeUow . 


19 




• 


Violeine 




. 593 


Xanthine 


. 532 


Vac Blue . 


. 83 


Violet 5 B . 




. 454 


XylidineRed . 


65 


Verde Italiano . 


. 677 


t« 6 B . 




, 454 


M Scarlet. 


55 


Vert de methylaniliiie 


. 460 


M C 




. 452 






„ Diamant 


. 427 


„ R . 




. 450 


Yellow W .... 


9 


„ Etlncelle . 


. 460 


M RR 




. 450 


„ WR . . . 


89 


„ lumiere 


. 459, 460 


«t 5 R . 




. 450 


„ T . . 


84 


Vesuvine . 


. 197 


,, Black 




. 200 


„ Berries . 


. 700 


„ B . . 


. 201 


„ de methylaniline 


. 451 


„ Coralline. 


. 483 


Victoria Black B 


. 177 


,, 7 B extra 


. 452 


„ fast-to-soap 


. 120 


„ G, 5 


. 177 


„ imperial rouge . 


. 455 


Young Fustic 


. 697 


„ Biua B . 


. 488 


,, Modeme . 


. 625 






,1 ^ R . 


. 487 


„ phenylique 


. 455 


Zambesi Sky Blue, 4 B 


. 176 
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